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LETTER 


FROM 


THE  ACTING  SECRETARY  OF  WAR, 


TRAN8MITTIXO 


The  report'  of  the  commanding  officer  of  the  Watertoum  Arsenal  of  tests 
of  iron,  steely  and  other  materials  for  industrial  purposes^  made  during 
Hhe  fiscal  year  ending  June  30 y  1892. 


DxCKMBER  1, 1882.— Beferred  to  the  Committee  on  Manafac tores  and  ordered  to 

be  printed. 


Wab  Department, 
Washington,  December  5, 1892. 
Sib  :  In  compliance  with  the  provisions  of  the  act  of  CoDgress  entitled 
"An  act  making  appropriations  for  sundry  civil  expenses  of  the  Govern- 
ment for  the  fiscal  year  eudiDg  June  30,  1886,  and  for  other  purposes," 
approved  March  3, 1885  (23  Stats.,  p.  502),  I  have  the  honor  to  trans- 
mit herewith  the  rei)ort  of  the  commanding  officer  of  the  Watertown 
Arsenal  of  "Tests  of  iron,  steel,  and  other  materials  for  industrial 
purposes,^  made  with  the  United  States  testing  machine  during  the 
fiscal  year  ended  June  30^  1802. 
Very  respectfiillyy 

J.  M.  SCHOFIELD, 

Major- General,  Acting  Secretary  of  War. 
The  Speakeb  of  the  House  of  Bepbesentatives. 


Watebtown  Absekal, 
Watertown,  Mass.,  November  22, 1892. 
Sib:  I  have  the  honor  to  submit  herewith  the  following  report  of 
tests  of  materials  made  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1892,  in  compliance  with  the  requirements  ot  law. 

The  total  number  of  specimens  tested  during  the  year  is  2,469,  classi- 
fied as  follows: 

Gnn  specimens 845 

For  Ordnance  Department 187 

For  other  Government  departments 106 

Inveatigation  teste ". 412 

Testa  for  priyate  parties 909 
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4  TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS,    1892. 

The  receipts  and  expenditures  were  as' follows: 

Amount  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Beceired  daring  the  year  for  private. te8t« 1,363.13 

Total  received 11,363.13 

Amount  expended  for  services  and  labor 8, 749. 26 

Amount  expended  for  light,  power,  tools,  implements,  and  material  for 

test --- 2, 613. 87 

Total  expended 11,883.13 

As  a  matter  of  general  interest  it  may.  be  advisable  to  repeat  the 
rules  governing  the  operations  of  the  testing  machine. 
All  tests  are  comprised  under  three  classes: 

(1)  Tests  made  for  the  various  departments  of  the  Government. 

(2)  Tests  made  for  private  parties. 

(3)  Investigation  tests. 

The  first  and  third  series  of  tests  are  made  at  public  expense  ;  the 
second  series  are  made  upon  application  to  the  commanding  officer  of 
the  arsenal,  and  are  paid  for  by  the  parties  for  whom  the  tests  are 
made.  A  list  of  the  parties  availing  themselves  of  this  privilege  is 
appended  to  the  report. 

The  first  series  of  tests  is  generally  upon  specimens  representing 
material  used  in  the  current  service  of  the  various  departments  of  the 
Government,  and  has  for  its  object  the  determination  of  the  physical 
qualities  of  the  material  presented  for  acceptance.  The  record  of  these 
tests  is  found  in  the  first  part  of  the  accompanying  report. 

Investigative  tests  have  been  continued  upon  the  following  subjects: 

Alternate  strains  in  iron  and  steel;  the  hardening  and  tempering  of 
steel;  the  endurance  of  bars  subjected  to  repeated  transverse  stresses 
in  the  form  of  rotating  shafts ;  steel  rails,  driving-wheel  tires,  and  axles 
in  the  class  of  railway  material;  also  some  observations  on  the  eflfects 
of  heat  transmission  and  the  strength  of  hot  stones,  together  with  a 
number  of  tests  upon  isolated  features  of  interest  which  are  not  included 
in  the  more  comprehensive  series  of  investigations. 

The  series  of  tests  on  the  effects  of  alternate  strains  by  direct  tension 
and  compression  has  been  completed. 

The  data  contained  in  this  and  preceding  reports  supply  some  very 
important  information  upon  the  immediate  effects  of  overstraining  by 
alternate  stresses,  and  the  influence  of  time  in  modifying  or  effacing 
these  effects. 

The  endurance  tests  of  rotating  shafts  take  up  a  line  of  investigation 
closely  allied  to  the  above  series. 

In  both  series  attention  has  been  centered  upon  the  phases  of  dete- 
rioration which  the  metal  undergoes  prior  to  rupture — ^fundamental 
information  when  considering  questions  of  permanency  in  metallic  struc- 
tures. 

The  effects  of  repeated  transverse  stresses  on  the  direct  tensile 
strength  of  the  metal  has  been  shown  by  means  of  annular  specimens 
taken  from  shafts  that  have  worked  under  different  fiber  stresses  and 
different  periods  of  rotation,  the  records  in  the  body  of  the  report  show- 
ing wheroin  there  has  been  gain  or  loss  over  the  primitive  strength  of 
the  metal,  according  to  conditions  of  the  tests. 

Endurance  tests  of  rotating  shafts  are  in  continuance,'  and  it  is  in- 
tended to  fully  investigate  the  effects  of  overstraining  and  repeated 
stresses  as  exemplified  in  the  annular  specimens  taken  from  these 
°^afts,  and  furthermore  investigating  the  effects  of  annealing  on  the 
>ugth  of  material  after  different  x>^riodB  of  exposure  to  overloads. 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS,    1892.  5 

Preliminary  experiments  on  hardening  and  tempering  dteel  with 
special  reference  to  the  manufacture  of  BelleviUe  springs  for  sea-coast 
gun  carriages  have  been  carried  on,  and  it  is  intended  to  extend  the 
observations  to  a  general  investigation  of  the  subject  of  tempering  of 
steel,  operating  with  steels  covering  a  wide  range  in  chemical  compo- 
sition. 

Much  obscurity  at  present  surrounds  this  subject,  and  it  is  not  gen- 
erally understood  what  treatment  is  necessary  to  produce  maximum 
results  as  regards  strength,  or  how  the  physical  properties  may  be 
controUed  by  varying  the  tempering  methods. 

Additional  tests  were  made  with  steel  rails  and  the  peculiarities  ob- 
served in  the  tests  of  the  previous  year  received  further  confirmation — 
that  is,  in  regard  to  the  loss  in  ductility  of  the  metal  in  the  heads 
of  old  rails — ^by  reason  of  which  old  rails  are  found  low  in  strength  and 
toughness  when  bent  transversely  with  the  head  on  the  tension  side  of 
the  bend,  whereas  bending  in  the  opposite  direction  develops  greater 
strength  and  toughness. 

The  apparatus  has  been  completed  for  testing  the  section  of  an  8- 
inch  tube  by  hydrostatic  pressure,  and  a  comprehensive  series  of  tests 
will  be  undertaken  during  the  present  fiscal  year,  which  will  embrace 
observations  within  the  elastic  limit  of  the  metal  upon  the  effects  of 
interior  and  exterior  pressures  acting  singly  and  together,  also  when 
accompanied  with  longitudinal  stresses  of  tension  and  of  compression. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Eeilly, 
Major,  Ord.  Deptj  U.  8.  Armyy  Commanding. 

The  Chief  of  Ordnance,  U.  8.  Army, 

Washington^  D.  0. 
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8.6-inch  b.  l.  steel  field  rifles. 
Tube  No.  1. 
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170.4686. 


Marks,  «*•' 


".505. 


Diameter, 

Sectional  area,  J20  sqaare  inclu 

Oaaged  length,  2". 


Ekmgailon 
perlnoL 

SnooesaiTe 
elongation 
perlnch. 

Pennanent 
■ei. 

Saceessive 

Bemarka. 

TotaL 

incL. 

P9vnd9. 

200 

1,000 

2.000 

4.000 

8,000 

7,000 

8.000 

8,400 

8,800 

8,800 

9,000 

9,200 

9.400 

9.800 

9.800 

10,000 

10,200 

10.400 

10.800 

10.800 

11.000 

11,200 

18,820 

PoundM. 
1.000 
5.000 
10.000 
20.000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
98,100 

JnOL 
0. 
.000100 

;000700 
.001000 
.001200 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.002200 
.004000 
.006250 
.007250 
.007960 

Inch. 
0. 

.000100 
.000250 
.000350 
.000300 
.000200 
.000150 
.000050 
.000060 

a 

.000060 

0. 
.000060 

0. 
.000060 

0. 

.000050 
.000550 
.001800 
.002250 
.001000 
.000700 

Inch. 
0. 
0. 

Inch. 
0. 

Initiallood. 

ElasUcUmit 
TenaQe  strength. 

0. 

0. 

. 

r ' 

Oeneral  ntmniary. 

Tenafle  atrength  per  aqnan  inch  of  original  aection ponnda..    93, 100 

Elastio  limit  por  aqnare  inch  of  original  aection do...    61,000 

Elongation  p«r  inon  after  rapture inch..      .1700 

Elongation  per  inoh  nnder  atrain  at  elaalio  limit do. . .  .  001660 

Sedoiefeion  In  diameter  at  point  of  rapture do...       .666 

Sedoetion  In  area  after  rapture,  per  cent  of  original  aection 23.9 

Poaitioii  of  rnptare ".5ftt>mneok 

Character  of  mroken  anrfhee granular,  aillcy  spot  at  ciroomference. 

"■       ''^of  Inohaeotioiia *'M4,".20 
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3.6-INCH   B.  L.  STEEL   FIELD   RIFLES. 

Tube  No.  2. 
Iiro.4686. 


Marks,  ^HI'm 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  londB. 

EloDtSfttlon 
perlnob. 

SaooemiTO 
per  inch. 

Perm«iieiit 

■et. 

Saccesslve 
set. 

Remarks. 

Totia. 

PerMnare 

PaundM, 
200 
1,000 
2,000 
4.000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 

10,000 

10,200 
10,400 
10,600 
10,800 
11,000 
17,970 

I^mndt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 

50,000^ 

51,000 
52,000 
53,000 
54,000 
55,000 
89,850 

Inek, 
0. 

.000050 
.000300 
.000650 
.001000 
.001100 
.001250 
.001350 
.001400 
.001450 
.001450 
.001500 
.001550 
.001600 
.001660 
.001700 
.002600 
.003250 
.004000 
.006000 
.008000 
.009000 

Inch. 

0. 

.000050 
.000250 
.000350 
.000350 
.000100 
.000150 
.000100 
.00U050 
.000050 

0. 
.000050 
.000050 
.OOU050 

.oooaw 

.000050 
.000900 
.000650 
.000750 
.002000 
.002000 
.001000 

Inch, 
0. 
0. 

Inch. 
0. 

ImiUiJlMd. 

Elastic  Uioit. 
Tensile  strength. 

0. 

0. 

Tensile  strength  per  •qnsre  inch  of  original  socUon .pounds..    80,850 

Xlastlc  limit  per  sqaaro  inch  of  original  section do...    50,000 

Slongation  per  inch  after  rapture inch..      .2050 

Elongation  per  inch  under  strain  at  elaatio  limit do...  .001700 

Seduction  in  diameter  at  point  of  ruptnre do...       .105 

Seduction  in  area  after  mpture,  per  oentof  original  section 37.1 

Position  of  rupture 70  from  neck 

Charaeter  of  broken  BiirfiMe jiilky,  serrated 

SlongsdoB  of  inch  sections *".a0,  ".U 
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Tube  No.  3. 
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liTo.  4687« 
Marlrfl  36B.T 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2". 


AppUedloMlB. 

permoh. 

SuoceMive 
eloocatlon 
perlnoh. 

PemMiMiit 

Mt. 

Remarks. 

ToUL. 

PerMmare 

Powndff. 
200 

1,000 
2,000 
4,000 
8,000 
7,000 
8,000 
8,400 
8,000 
8,800 
9,000 
9,200 
9,400 
9,000 
9,800 
10,000 
10.200 
10,400 

io.aoo 

10,800 
11.000 
17,840 

Pound*. 
1,000 
5,000 
10,000 
20.000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
68.000 
63,000 
54.000 
66,000 
88,200 

Inch, 
0. 

.000050 
.000200 
.000600 
.000960 
.001100 
.001250 
.001300 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001560 
.001550 
.004060 
.008250 
.009450 
.010250 
.010750 

Inch. 

0. 

.000060 
.000150 
.000200 
.000350 
.000160 
.000150 
.000050 
.000050 
.000050 
.000050 

0. 
.000060 

0. 
.000060 

0. 
.003400 

.001200 
.000800 
.000500 

Inch. 
0. 
0. 

Jneh. 
0. 

Inituaioad. 

BlMtic  limit. 
Tensile  strength. 

0. 

0. 

TteaQe strength  per  eqnare  inoh  of  oricinsl  section pounds..    89,200 

Ebwtio  limit  per  square  inch  of  origins!  seotion do...    50,000 

Sloagatlon  per  incn  after  raptare inch..      .2450 

Blongation  per  inch  under  strain  at  elastio  limit do...  .001550 

Bednctioii  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture 1".22  firom  neck 

Character  of  hroken  surfiuse silky 

Elongation  of  inch  sections ".23,  ".27* 
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8.6-inch  b.  l.  steel  field  rifles. 
Tube  No.  13. 


Marks,  S?."5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


No.  4712. 


Applied  loads. 

Elonsatioii 
perlnoli. 

Saccesalye 
elongation 
per  mch. 

Pennanent 
aet. 

SacoeaaiYO 

permaneDt 

set. 

Bemarka. 

Total. 

Per  aquare 
Incii. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8.400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
17,120 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
85,600 

Ineh. 
0. 

.000150 
.000400 
.000650 
.001050 
.001300 
.001500 
.001550 
.001600 
.001600 
.001650 
.001700 

.003:mh) 

.005050 
.006000 
.007000 
.008500 

Ineh. 

0. 

.000150 
.000250 
.000250 
.000400 
.000250 
.000200 
.000050 
.000050 

0. 
.000050 
.000050 
.001600 
.001750 
.000950 
.001000 
.001500 

Ineh. 
0. 

0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.0 

.0 

General  tiummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    85,600 

Blaatic  limit  i»or  soaare inch  of  originid  section do...    46,000 

Elongation  per  inch  after  rupture inch.-      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Kednction  in  diameter  at  point  of  rupture do. . .        .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture ".75  from  neck. 

Character  of  broken  surface Silky. 

Elongation  of  inch  sections ".84*,  ".10 
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s.6-inch  b.  l.  steel  field  rifles. 

Tube  No.  14. 

No.  47U. 
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Marks,  %^ 

Diameter,  ^'.505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2'^ 


Eloncation 
perlncli. 

SnooessiTO 
eloDntion 
permch. 

Permanent 
set. 

Snocessiye 

permanent 

aet. 

Bcmarka. 

TqtaL 

Peraqoue 

Poufub. 
200 
1,000 
2,000 
4,000 
6,000 
7.000 
8,000 
8,200 
8,400 
8,000 
8,800 
0.000 
9,200 

15,740 

Founds, 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
78,700 

Inek, 
0. 

.000100 
.000400 
.000850 
.001200 
.001450 
.001060 
.001700 
.012560 
.012800 
.013050 
.013600 
.016000 

IndL 
0. 

.000100 
.000300 
.000150 
.000350 
.000250 
.000200 
.000050 
.010850 
.000250 
.000250 
.000550 
.001400 

Inch, 
0. 
0. 

fnck. 
0. 

Initial  load. 

Elaaticlimit. 
Tenaile  strength. 

0. 

.010660 

.010650 

■  * 

General  summary, 

TaoaHe  atrength  per  aqnare  inoh  of  original  section poonda..    78,700 

SLaatic Umit per  aonaire inch  of  original  aection do...    41,000 

Elongation  per  inon  after  rapture inch..      .1400 

Elongation  per  inch  nnder  Btrain  at  elastic  limit do...  .001700 

Bednction  in  diameter  at  point  of  rupture .^ do...        .045 

Bedttction  in  area  after  rupture,  per  eeutof  original  aection 16.0 

Poaition  of  rapture I'M  from  neck 

Character  of  broken  anrface granular,  silky  spot  uoar  the  circumference 

Xlongatioii  «f  inoh  aeotiona ".12, ''.16^ 
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3.6-INCH   B.  L.  STEEL   FIELD   RIFLES. 

Jacket  Ifo.  9. 
No.  4695. 


Marks,  S?;? 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loMlB. 

Elonniioii 
per  inch. 

SaocedAive 

Perroanent 
set. 

Saocossive 

perniaoent 

sot. 

Bemarks. 

Total. 

Persqoaie 
inck. 

Ppundi. 

200 

1,000 

2,000 

4,000 

5ooo 

8,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
19,580 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
«7,000 
48,000 
40.000 
50,000 
51,000 
62,000 
53,000 
54,000 
97,900 

Ifuk, 
0. 

.000100 
.000800 
.000600 

.oooa'M) 

.001200 
.001800 
.001800 
.001860 
.001900 
.     .002200 
.003100 
.003600 
!004500 
.006750 

Ifuk, 

0. 

.000100 
.000200 
.000200 
.000350 
.000350 
.000600 

0. 

.000060 
.000050 
.000300 
.000900 
.000500 
.000900 
.002250 

Jnek. 
0. 
0. 

0. 

Initial  load. 

Slastic  limit 
Tensile  strongth. 

0. 
0. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section p<nind8..    97,900 

BLMtiolimitperwinareinchoforiginaTsection do...    49,000 

Elongation  per  inch  alterrupture *. inch..        .175 

Elongation  per  inch  nnder  ntrain  at  elastic  limit do...  .001900 

Kednction  in  diameter  at  point  of  rapture do...       .085 

Redaction  in  area  after  rupture,  per  cent  of  original  soclion 30.7 

Position  of  rupture ".65  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  o««nt. 

JOoogattan  of  inch  sections ".25*,  ".10 
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3.6-inch  b.  l.  8teel  field  kifles. 
Jacket  No.  12^ 
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Mark8,2»i.J 

Diameter,  ''.605. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


No.469e. 


Applied  l(wd8. 

Elongation 
perlnoh. 

SacoesBlve 

Permanent 

SaoceaaiTe 

permanent 

ae«. 

KeflBBnU. 

TotaL 

Per  square 

Jhntndw. 

'  200 

1.000 

2,000 

4.000 

6,000 

8,000 

9,200 

9,400 

9,000 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11.000 

11.200 

11,400 

11,600 

11,800 

19.620 

Ptoirndt. 
1,000 
5,000 
10,000 
20,000 
80.000 
40  000 
40,000 
47,000 
48,000 
49,000 
80,000 
61,000 
62,000 
53,000 
64,000 
55,000 
56,000 
57,000 
68,000 
59,000 
97,000 

InA. 
0. 
.000100 
.000300 
.000700 
.001060 
.001400 
.001600 
.001650 
.001700 
.001760 
.001800 
.001900 
.001960 
.002000 
.002000 
.002200 
.003000 
.004600 
.006760 
.007000 

Ineh. 

0. 

.000100 
.000200 
.000400 
.000350 
.000350 
.000200 
.000050 
.000050 
.000050 
.000050 
.000100 
.000050 
.000060 

0. 

.000200 
.000800 
.001500 
.001250 
.001250 

Inek, 
0. 
0. 

0. 

Initial  loaO. 

EUottcUmit. 
Tenaile  sirongtli. 

0. 
0. 

Qeneral  $ummary, 

Tanafleatrength  per  square  inoh  of  orisinalaeetion pounds..    97,000 

Slastiolisnitpersqnaze  inch  of  original  section do...    54,000 

KIoDgation  per  inch  after  rapture xnoh..       .205 

Bongation  por  inch  under  atrain  at  dasile  limit do...  .002000 

Kednotion  in  diameter  at  point  of  mptuxe do...       .115 

Bednction  in  area  after  rapture,  per  cent  of  original  section 40.8 

Position  of  rapture ''.  75  fhim  neck 

Cbsraeterofhrohen  anriiMe '. silky 

Kfcmgatiiffn  of  incfe  sootisna ,P,«ff, ".U,".80* 
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3.6-INCH   B.  L.  STEEL    FIELD   BIPLES. 

Jaoeiet  Ko.  14. 

No.  4708. 


Marks,  S?ri^- 

Diameter,  ".505, 

Sectional  area,  J20  square  inch. 

Gauged  length,  2". 


lElAniraHrai 

SaooeMive 
elongation 
per  inch. 

Permanent 
let. 

Snocessive 

permanent 

set. 

Bemarks. 

Total. 

Per  Ml  uore 
inoli. 

per  inch. 

Pound*. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
0,200 
9,400 
9,600 
0,800 
10,000 
10,200 
10,400 
10,600 
18,940 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
40,000 
60.000 
51,000 
52,000 
53.000 
94,700 

Ineh. 
0. 

.000100 
.000400 
.000700 
.001050 
.001450 
.001660 
.001700 
.001750 
.001950 
.002400 
.003500 
.004500 
.005350 

Ineh. 
0. 

.000100 
.000300 
.000300 
.000350 
.000400 
.000200 
.000050 
.000050 
.000200 
.000450 
.001100 
.001000 
.000850 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

BUwtic  limit. 
TenaUe  atrongth. 

.000050 
.000050 

.000050 
0. 

Oeneral  Summary, 

Tensile  strength  per  •qnare  ineh  of  original  section pounds..    94,700 

Blaatio  limit  per  square  inch  of  originaTseotion do...    48,000 

Elongation  per  inon  after  rupture inch..      .2250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Beduction  in  diameter  at  point  of  rupture do...       .125 

Ked  notion  in  area  aiter  rupture,  pei  cent  of  original  section 43.3 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

Xkmgattonof  inchseoUons ,,„.,..„....„...„.,„ ".28*,'M7 
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8.6-INCH   B.  L.  STEEL   FIELD  KIFLES. 
Jaoket  No.  17. 
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No.  47163. 


Marks,  %\»q^ 

Diameter,  ''.505  square  inch. 
Sectional  area,  .20  sqoare  inch. 
Ganged  length,  2''. 


^er 

SoooesaWe 
elonntion 
perlnob. 

Permanent 
aet. 

Sncoeaaiye 

permanent 

aet. 

fiemarka. 

• 

TotaL 

FerMoaxv 

Pounds. 
200 
1,000 
2.000 
4,000 
8,000 
8,000 
9,200 
9,400 
9,600 
9.800 

10,000 

10,200 
10,400 
10.800 
10,800 
17,810 

Patmdt. 
1,000 
6,000 
10,000 
30,000 
80,000 
40,000 
48,000 
47,000 
48,000 
48,000 

50,000 

51,000 
52.000 
58,000 
54,000 
88,060 

IfUh, 

a 

.000100 

!000860 
.001000 
.001400 
.001800 
.001850 
.001750 
.001800 
(  .002000 
I   .002500 
.004100 
.005600 
.008800 
.007550 

Inch. 

a 

.000100 
.000300 
.000250 
.000350 
.000400 
.000200 
.000068 
.000100 
.000060 
.000200 
.000600 
.001800 
.001400 
.001100 
.000050 

ineh. 
0. 
0. 

IncK 
0. 

Initial  UmhL 

Blaatio  limit. 
TenaUe  atrength. 

0. 
.000060 

.000050 



Otneral  summary. 

Tenafle  atrength  per  aquATB  inch  of  original  aeottoik poonda..    88,060 

Slaatlclimit per  aqnare inoh of  originalaeotion do...    49,000 

Elongation  per  incn  aftermptore iuch..      .2400 

Elongntion  per  inch  under  atraln  «t  elaatio  limit do...  .001800 

Bednction  in  diameter  at  point  of  rapture do...       .125 

Sednotion  in  area  after  rnptore,  per  cent  of  original  aection 43.3 

Poftitiom  of  rapUize at  middle  of  atom 

Chaneter  of  broken  anrfaoe aflkv 

Bongation  of  inch  aectlona "J22*,"J^ 

H.Bx.43 3 
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3.6-INCH   B.  L.  STEEL   FIELD   EIFLES, 

Jacket  No.  19, 
No,  4714. 


Marks,  ^^il 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Elonjration 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Snccessire 

permanent 

•et. 

Boraarkfl. 

Total. 

Per  Muare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
17,410 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
87,050 

Inch, 
0. 

.000100 
.000350 
.000600 
.000950 
.001300 
.001550 
.001600 
.  002600 
.004500 
.  006450 
.007200 
.008500 

Inch. 
0. 

.000100 
.000250 
.000250 
.000350 
.000350 
.000250 
.000050 
.001000 
.001900 
.001950 
.000750 
.001300 

Inch. 

0. 

0. 

iMh. 

0. 

Initial  load. 

ElasUclimlt. 
Tensile  strength. 

0. 
.  0. 



General  summary. 

y 

Tensile  strength  per  square  Inch  of  orisinal  nrction pounds..    87,050 

£lastio1iniitp<^rHqaarG  inch  of  original  section ^  do...    47,000 

Elongation  per  inch  aft«r  rupture inch . .      .  2450 

Elongation  per  inch  nndor  strain  at  elastic  limit do. . .  .  001600 

Beduction  in  diameter  at  poin t  of  rupture do. . .         125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture l".l  from  neck 

Charac t er  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".33* 


TABULATION  OF  TENSION  SPECIMENS  FROM  S.G-INCH  B.   L.   STEEL 

FIELD  RIFLES. 

[Stems  2  inches  long,  ".505  diameter.] 


Elastic 

TensUe 

No.  of 
test 

Position  in  gun. 

Location 
of  speci- 

limit 
per 

stremgtli 
per 

Elon- 
gation. 

Ckm- 
traction 

Appearance  of  firactare. 

mens. 

square 

square 

of  area. 

inch. 

inch. 

Pounds. 

Pounds. 

Per  et. 

Peret. 

^ 

4685 

TubeNo.1 

Middle.. 

51,000 

03,100 

17.0 

23.0 

Granular,  silkv  spot.* 
Silky,  serrated.! 

4686 

Tube  No.  2 

...do 

50,000 

89,850 

20.5 

37.1 

4687 

TubeNo.3 

Outside 

50,000 

89,200 

24.5 

43.3 

*"'&;, 

4712 

Tube  No.  13 

Middle.. 

46,000 

85,600 

22.0 

40.1 

4711 

Tube  No.  14 

...do 

41,000 

78,700 

14.0 

16.0 

Granular,  silky  spot.* 

4606 

Jacket  No.  0.... 

Inside.. 

40,000 

07,000 

17.6 

30.7 

Granular  80    per    oent 
silky  20  per  cent.t 

4606 

Jacket  No.  12... 

...do 

54  000 

07,600 

20.6 

40.3 

4708 

Jacket  No.  14... 

...do 

48,000 

04,700 

22.6 

43.3 

4713 

Jacket  No.  17... 

Outside 

49,000 

88,050 

24.0 

43.8 

Do.* 

4714 

Jacket  No.  19... 

Inside  .. 

47, 000 

87,060 

24.6 

43.3 

Do.t 

*  ^reech  en4> 


t  Muszle  ea4. 
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3.6-INCH  STEEL  B.  L  FIELD  MORTARS. 


SPECIMENS  FROM  STEEL  BODIES. 


85 
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3.6-INCH   STEEL   B.  L.  FIELD   MORTARS. 

Body  No.  S. 
Fo.4535. 


37 


Marks,  ^^ 

Diameter,  ''.502. 

8ectioDal  area,  .198  sqnare  inch. 

Ganged  length,  2'\ 


AppUed  loads. 

Eloncatton 
porinoh. 

SneoQssiTe 

Permanent 
set. 

SncoessiTe 

permanent 

set 

Remarks. 

TotiO. 

Perafroare 

Poimilf. 
198 
990 

1,9W 

3,900 

6,940 

0.930 

7.090 

8,316 

8,614 

8,712 

8,910 

9,106 

9,306 

9.604 

9,702 

9.900 

10.008 

10,296 

10,494 

10,002 

10,890 

U,088 

U;286 

11,484 

11,082 

19,480 

Pwtndt, 
1,000 
6,000 
10,000 
20,000 
80,000 
86.000 
40,000 
42.000 
43,000 
44.000 
46,000 
40,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
68.000 
64,000 
66.000 
60,000 
67,000 
68,000 
69,000 
98,480 

Inek. 

a 

.000100 
.000300 
.000000 
.001000 

.ooiaoo 

.001400 
.001460 
.001450 
.001500 
.001660 
.001000 
.001000 
.001050 
.001050 
.001700 
.001800 
.001850 
.001900 
.001950 
.002450 
! 004660 
.006750 
.000000 
.007860 

0. 

.000100 
000200 
.000300 
.000400 
.000200 
.000200 
.000060 

a 

.000060 
.000050 
.000050 

0. 
.000050 

0. 

.000060 
.000100 
.000050 
.000050 
.000060 
.000500 
.002200 
.001100 
.000860 
.001250 

Inch. 
0. 
0. 

JneJk. 
0. 

Initial  load. 
Elsstio  limit. 

0. 

0. 

General  summary, 

TttiaQoctaeiiii^  per  square  infill  of  original  section poonds..    98,490 

Blaalle limit  per  sansrelneh  of  original  section do...    64,000 

Bongatloa  par  indi  after  roptnre inch..       .220 

lEkmgatkm  per  inch  under  strain  at  elastic  limit do...  .001060 

Bedofltian  in  diameter  at  point  cf  mptore do...       .068 

Seduction  in  area  after  raptore,  per  cent  of  original  section 80.4 

Poaltioii  of  rapture ".85  Aram  neck 

Ckavaoter  of  broken  snrfhoe silky 

~"  &  of  Jnoh  Motions "JUf'^a 
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8.6-IKCH   STEEL  B.  L.  FIELD   MOBTABS. 

Body  No.  6. 


No.  4536. 
Marks,  «•  ^5 
Diameter,  ''.600. 
Sectional  area,  .196  square  inch. 
Gauged  length,  2". 


Applied  loads. 

per  inch. 

Snooessive 
elongation 
per  inch. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Eemarks. 

Total. 

Per  square 
inch. 

Poundt. 
196 
980 
1,960 
8,920 
6,880 
6,860 
7,840 
8,232 
8,428 
8,624 
8,820 
9,016 
9,212 
9,406 
9,604 
9,800 
9,996 
10, 192 
10.888 
10,684 
10,780 
10,976 
11,172 
11,368 
11,564 
11,760 
19,460 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80.000 
85.000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
60,000 
99,290 

Ineh, 
0. 

.000100 
.000300 
.000600 
.001000 
.001150 
.001350 
.001450 
.001450 
.001500 
.001500 
.001550 
.001600 
.001600 
.001650 
.001650 
.001700 
.001750 
.001800 
.001900 
.001950 
.003250 
.005500 
.006100 
.007350 
.006100 

InOi. 

a 

.000100 
.000200 
.000300 
.000400 
.000150 
.000200 
.000100 

0. 
.000060 

0. 

.000050 
.000050 

0. 
.000060 

.'ooo^ 

.000050 
.000050 
.000100 
.000050 
.001300 
.002250 
.000600 
.001250 
.000750 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Umii. 
Tensile  strength. 

0. 

0. 

....• 



General  eumfnary. 

Tensile  strength  per  square  inch  of  oriirinal  section ponnds..    99,290 

Slastic  limit  per  square  inch  of  originu  section do...    66,000 

Elongation  per  inch  after  raptor* inch..       .206 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001960 

Seduction  in  diameter  at  point  of  rupture do...       .110 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.3 

Position  of  rupture rM5  from  neck 

Character  of  broken  surface silky 

XkmgatianoflnohsMtiona ".28*,  "18 
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3,6-INCn    STEEL   B.  L.  FIELD   MORTAR. 

Body  No.  16. 
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No.  4537 

Marks,  %^^ 

Diameter,  ^'.602. 

Sectional  area,  .198  square  inch. 

Ganged  length,  2'\ 


▲ppUed  loads. 

EloDgation 
per  inch 

Successive 
elooKatioD 
per  Inch 

Permanent 
set. 

Saccessive 
set 

Hemarks. 

TotaL 

Per  square 

POtttUf«. 

198 

990 

1,960 

8,900 

5,940 

6,930 

7.920 

8,316 

8,514 

8,712 

8,910 

9,108 

9,806 

9,504 

9,702 

9,900 

10,096 

10,296 

10,494 

10,692 

10, 8M 

11,088 

11,2S6 

11,484 

11,682 

11,880 

20.130 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
68,000 
54,000 
65,000 
56,000 
57,000 
58,000 
69,000 
60.000 
101,670 

Tneh. 
0. 

.000100 
.000250 
.000560 
.000960 
.001050 
.001300 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001600 
.001650 
.001680 
.001700 
.001800 
.001900 
.002600 
.003900 
.005350 
.006100 
.006000 

Jneh. 

0. 

.000100 
.000150 
.000300 
.000400 
.000100 
.000250 
.000050 

0. 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000100 
.000100 
.000700 
.001300 
.001450 
.000750 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

iDitialload. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 


General  eummary. 

TanaOe  strength,  per  square  Inoli  of  original  section pounds..  101,670 

Elastio  limit,  per  square  inch  of  originaTseotian do...    55,000  , 

Slongation  per  inch  aftermptiire inoh..       .190  i 

BoDgationpisr  inch  under  strain  at  elastio  limit.... do...  .001000 

Bedoctlon  in  diameter  at  point  of  rapture do...       .062 

Sednotion  in  area  after  mptoze,  per  cent  of  original  soctiuu 36.4  : 

IMtionof  rnpture ".0  from  neck 

Cfaaneter  of  broken  snrfaoe silky,  serrated,  trace  of  granulation  i 

SlflqpUioDofinohaeotions ''.11,  ".27*  ( 
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5-INCH  B.  L.  STEEL  SIEGE  RIFLES. 


SPECIMENS  PROM  TUBE  AND  JACKET  NO.  10, 
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6-INCH   B.  L.  STEEL   8IEGE   BIFLES. 

Tube  No.  10. 


43 


Marks,  i^^S 


No.  4,524. 


S  BT.M 


,   iST.M 

Diameter,  ^^564. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3". 


^pplledloadB. 

Eloneation 
perlnch. 

SucoessiTe 
perlnoh. 

eet. 

SnooesBive 

permanent 

Bet. 

Bemarks. 

Total. 

Per»(m«re 

Fowidt. 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

10,000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

22,480 

Fawtdt. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000. 
42,000 
43,000 
44,000 
46,000 
48.000 
47,000 
48,000 
49.000 
50:000 
80,020 
1 — 

ItuA, 
0. 

.000100 
.000300 
.000800 
.000038 
.001100 
.001287 
.001387 
.001400 
.001438 
.C31487 
.001800 
.001733 
.002100 
.003033 
.004387 

InOL 
0. 

.000100 
.000200 
.000300 
.000333 
.000187 
.000187 
.000100 
.000033 
.000083 
.000034 
.000138 
.000138 
.000387 
.000083 
.001834 

Inch, 
0. 
0. 

inch,' 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  Btrongtli. 

0. 

.000033 

.000033 

GeMral  summary.  i 

Tensile  strenirth  ]»er  Bqnaie  inch  of  orifi;1nal  section pounds..    80,020 

Elsstio  limit  per  saaareincA  of  original  section do 45,000 

Xlonfcatlon  per  inch  after  mptnre incli..      .2000 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001487 

Bednction  in  diameter  at  point  of  rapture do 134 

Bednetlon  in  area  after  mptore,  per  cent  of  original  section 41.0 

Position  of  raptnre l'\85  from  neck 

Charaeter  of  broken  surface silky,  55  percent;  granular,  46  per  cent 

Slongatloi&ofiiichseoaona ".12,  ".35%  ".IS 
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6-INCH  B.  L.  STEEL   SIEGE   RIFLES. 

Jackrt  No.  10. 
No.  4511. 


Marks,  |5f  i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


AppUedloedB. 

Eloneation 
permoh. 

13 

Pemuuient 
Bet. 

SnooMsive 

permanent 

set. 

Kemarks. 

Total. 

'•"tn'T" 

Pounds. 
250 
1,250 
2,500 
5,000 
7,600 
10,000 
11,000 
U,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
23,840 

Poundi, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
05,860 

IfUh, 

0. 

.000100 
.000333 
.000667 
.001000 
.001387 
.001487 
.001500 
.001587 
.001600 
.001800 
.003067 
.004687 
.005233 
.006067 

Inch, 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000100 
.000033 
.000067 
.000033 
.000200 
.001287 
.001000 
.000566 
.000634 

Inch. 

a 

0. 

Inek. 
0. 

Initial  load. 

Elaaticlimit. 
TensUe'strongtb. 

0. 
0. 









1 

1 

I 

General  eummarjf. 

Tensfle  strength  per  square  inch  of  original  aeotion pounds..    05,860 

Xlastio limit  per  sqnare  inch  of  original  section do...    47,000 

Xlongation  per  inon  after  mptare inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Bednction  in  diameter  at  point  of  mptnre do...        .124 

BedncUon  in  area  after  mptnre,  per  cent  of  original  section 39.2 

Position  of  mptnre 1".10  fh>m  neck 

Character  ot  broken  surface silky 

Xlongation  of  inch  flections ".15,  ".aB*,  ".18* 

5-Inoh  B.  L.  Steel  Siege  Rifles. 
specific  gravity  and  hardness  of  tube  and  jacket  no.  10. 
No  tension  tests  of  these  specimens. 


Position  in 
rifle. 

Marks  on  speolmena. 

Speoiflc 
gravity. 

Hardness. 

Tube 

Jacket.... 

SRiaT— BBrH 

7.8588 
7.8528 

10.60 
22.  OS 

5Si«  J— BBcM 
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8-INCH  STEEL  B.  L.  RIFLES. 


SPECBIENS  PROM  TUBES  AND  JACKETS. 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  4. 

No,  4634. 

Marks,  i*$5 

Diameter^  '^565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


69 


Applied  loads. 

pwlnob. 

Suooeasive 
elongation 
periDch. 

Permanont 

Soooesaive 

permanent 

set. 

Bemarka. 

TotaL 

Peraqnare 
inch. 

Poundi. 
250 
1,250 
2,500 
6,000 
7,500 
8.750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13.250 
23,750 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
63,000 
95,000 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001133 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001667 
.002067 
.002733 
.003233 
.004000 
.006033 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000133 
.000200 
.OOOOIU 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000400 
.000666 
.000500 
.000767 
.001033 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenalle  strength. 

0. 
.000033 

'".'666033'* 

OeMral  summary, 

Tennile  strength  per  square  inch  of  original  section pounds..    05,000 

Klastio  limit  per  sonaie  inch  of  original  section do...    48,000 

Klongation  per  inon  after  rupture inch..      .1067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Beduotion  in  diameter  at  point  of  rupture do...       .104 

Redaction  in  area  after  rupture,  peroentof  original  aection 83.5 

Position  of  rupture I'MOfrom  neck 

Charaeker  of  broken  surfluM granular,  76  per  cent;  silky,  25  per  cent 

« ""lofJnohaaotlona ".87  V'.20,  ".12 
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10-INCH  STEEL  B.  L.  ElFIiES. 
No.  990. 


Marks,  i^§5 

Length,  5". 

Diameter,  1".127. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


Compree- 

sion  per 

inch. 

SaooesBlve 

comproB- 

sion  per 

inob. 

Pennanent 
set. 

SQCoeasive 

permanent 

set 

Beoiarks. 

TotaL 

Per  square 
inch. 

Povndi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
62,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
102,200 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
56,000 
68,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
102,200 

Inch, 
0. 
.000100 
.000250 
.000425 
.000625 
.000776 
.000926 
.001100 
.001250 
.001300 
.001325 
.001350 
.001375 
.001426 
.001450 
.001500 
.001550 
.001600 
.001050 
.001976 
.002450 
.003125 
.003650 
.005300 
.006825 
.008400 
.009525 
.010950 
.012800 
.014276 
.015876 

Inch. 
0. 

.000100 
.000150 
.000175 
.000200 
.000150 
.000150 
.000175 
.000150 
.000050 
.000025 
.000025 
.000025 
.000050 
.000025 
.000050 
.000050 
.000050 
.000050 
.000325 
.000475 
.000675 
.000525 
.001650 
.001525 
.  001575 
.001125 
.001425 
.001850 
.001475 
.001600 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Umit. 
Ultimate  streogth. 

0. 
0. 

.000025 

.000025 

.006125 

.006100 

.013150 

.007025 

Failed  by  doabe  flexure. 
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10-mCH  STEEL  B.  L.  RIFLES. 
No.  4533. 
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Marks,  S^^ 

Diameter,  ''.665. 

Sectional  area,  J25  square  inch. 

Gauged  length,  S". 


Applied  loadB. 

ISlODntlon 
per  mob. 

SncoessiTe 
elongation 
perlnoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pmmdt, 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

U,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

23,210 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
•40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
4S.000 
40,000 
50,000 
51,000 
52,000 
58,000 
02,840 

IfUh, 

.0 

.000100 

.000267 

.000600 

.000033 

.001100 

.001267 

.001300 

.001333 

.001367 

.001400 

.001433 

.001500 

.001533 

.001600 

.003667 

.005167 

.006667 

.006600 

.007400 

Inch, 

.0 

•000100 

.000167 

.000333 

.000333 

.000167 

.000167 

.000033 

.000033 

.000034 

.000033 

.000033 

.000067 

.000033 

.000067 

.002067 

.001500 

.000500 

.000033 

.000800 

Inch, 
.0 
.0 

Inch. 
.0 

Initial  load. 

Elastic  limit. 
Tenstile  strength. 

.6 

.0 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponntls..    (^.840 

Elaatic  limit  per  sanare  inch  of  originar section <lo...    48,000 

Klon iration  per  inch  after  mptnre inch . .      .1867 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001600 

Keduction  in  diameter  at  point  of  ruptnre do . . .        .135 

deduction  in  area  after  mptnre,  pei  cent  of  original  section   41.9 

Fo«ition  of  rnptnre 1".  5  ftom  the  iieck 

Character  of  hroken  snrface silky 

ElongatioE  of  inch  ieotiona 'MS.  ".81*,  ".12 


Digitized  by  VjOOQIC 


62 


10-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  5. 


No.  991. 
Marks,  i?^l- 
Length,  6". 
Diameter,  1".126. 
Sectional  area,  .0996  square  inch. 
Ganged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Saocessive 
compres- 
sion per 
inch. 

Permanent 
set 

SnooosslTe 

permanent 

set 

fiemarks. 

ToUa. 

Per  Bqnore 
inch. 

Poundt. 
996 
4,080 
0,060 
14,040 
10.020 
24,000 
20,880 
34,800 
30,840 
40,836 
41,832 
42,828 
43,824 
44,820 
45,816 
46.812 
47,808 
48,804 
40,800 
51,702 
63,784 
55,776 
57,768 
60,760 
61. 752 
63,744 
65,736 
67,728 
60,720 
04,860 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60.000 
62,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
06,230 

iMh. 

0. 

.000100 
.000200 
.0W)350 
.000.500 
.000650 
.000800 
.000075 
.001200 
.001250 
.001800 
.001375 
.001476 
.001675 
.002176 
.003850 
.0OU76 
.005250 
.006160 
.007625 
.000025 
.010700 
.012475 
.014025 
.015700 
.017450 
.019625 
.021750 
.023526 

IneK 
0. 

.000100 
.000100 
.000150 
.00U15O 
.000150 
.000150 
.000175 
.000225 
.000050 
.000050 
.000075 
.000100 
.000200 
.000500 
.001175 
.001125 
.000775 
.000900 
.001476 
.001400 
.001675 
.001776 
.001550 
.001676 
.001750 
.002176 
.002125 
.001776 

Inch, 
.0 
.0 

Inch, 
0. 

Initialload. 
ElaslJc  limit 

Ultimate  strength. 

.000075 

.000075 

1 

.004500    1      .004426 

.012000 

.007500 

.021125 

.000125 

Failed  by  double  flexture. 
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10-INCH    STEEL   B.  L.  RIFLES. 

Tube  No.  6, 
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No.  974. 


Marks,  ^jS?j2 

Length,  5"! 

Diameter,  l'M27. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


AppUed  loads. 

Coin  pros* 

ftion  per 

Inch. 

SnccoAsive 

conpres* 

Bion  per 

inch. 

Permuient 

Mt. 

SacoeaBive 

Bemwks. 

ToUl. 

Per  Bqaare 
inch. 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
106,400 

Poundt, 
JrOOO 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
63,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
108,400 

Inch, 
0. 

.000125 
.000250 
.000400 
.000550 
.000725 
.OUOOOO 
.001075 
.001275 
.001300 
.001325 
.001375 
.001400 
.001425 
.001475 
.001500 
.001550 
.001575 
.001625 
.003000 
.003875 
.004550 
.005175 
.006575 
.008250 
.008700 
.011200 
.012500 
.014000 
.015825 
.017550 

Ineh. 
0. 

.000125 
.000125 
.000150 
.000150 
.000175 
.000175 
.000175 
.000200 
.000025 
.000025 
.000050 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.001375 
.000875 
.000675 
.000625 
.001400 
.001675 
.001450 
.001500 
.001300 
.001500 
.001825 
.001725 

Ineh. 
0. 
0. 

Ineh. 
0. 

IniUal  load. 

Elastic  limit. 
Ulttmate  strsngtli. 

0. 
.000025 

.000025 

.000025 

0. 

.000050 

.000025 





Failed  by  triple  flexure. 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  7. 
No.  4583 


Diameter,  ".566. 

Sectional  area,  .252  sqaare  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
perlnoh. 

Suooesaive 
per  inch. 

Permanent 
set. 

Saceeasfve 
aet. 

Bemarka. 

Total. 

Persqnaro 
inch. 

P&undt. 

252 

1,260 

2,520 

5,040 

7,560 

8,820 

10,080 

10,332 

10,584 

10,836 

11,088 

11,340 

11,502 

11,844 

12,006 

12,348 

12,600 

12,852 

13,104 

33,220 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000. 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
92, 140 

Ineh. 
0. 

.000067 
.000207 
.000567 
.000900 
.001067 
.001288 
.001267 
.001300 
.001388 
.001367 
.001400 
.001433 
.001467 
.001567 
.002400 
.006033 
.004533 
.005933 

Ineh. 
0. 

.000067 
.600200 
.000800 
.000333 
.000167 
.000166 
.000034 
.000083 
.000038 
.000084 
.000033 
.000033 
.000034 
.000100 
.000833 
.001533 
.000600 
.001400 

Ineh. 
0. 
0. 

Ineh. 
0. 

InitiaMoad. 



0. 
0. 

J 

1 

j 

1 

1 

Elaatio  limit. 

Tetiaile  strength.. 

General  summary. 

Tensile  atrongth  per  square  inch  of  original  section ponnds..    92,140 

lUastio  limit  per  square  inch  of  original  secfcion do..    47,000 

Elongation  per  tncb  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do..  .001467 

Kednction  in  diameter  at  point  of  rupture do..        .146 

Bednction  in  area  after  rupture,  per  cent  of  original  section 45.0 

Position  of  rupture l".6fhnnneck 

Charaoterof  hroken  surfaoe silky 

Elongation  of  inch  sections ".14,  ".88*,  ".16 
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10-INCH   STEEL    B.  L.  RIFLES. 
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Marks,  b  -^m 

Length,  6". 

Diameter,  1".126. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


Iiro.999. 


Applied  locds. 

Compres- 

sionper 

inch. 

SncoeMive 
compres- 
sion _per 
inchT 

Permanent 
set. 

Saocessive 

permanent 

set. 

Bemarks. 

Totia. 

Peraquare 
inch. 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40.000 
41,000 
42.000 
43,000 
i4.000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 

102,860 

PottlMft. 

1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
102,860 

Inch, 
0. 

.000100 
.000250 
.000375 
.000525 
.000675 
.000825 
.000975 
.001150 
.001200 
.001250 
.001275 
.001300 
.001325 
.001400 
.001450 
.001500 
.001625 
.002325 
.004060 
.004875 
.006625 
.008275 
.009750 
.011400 
.018080 
.014675 
.016200 
.018125 
.019875 

Ineh. 
0. 

.000100 
.000150 
.000125 
.  000150 
.000150 
.00015') 
.000150 
.000175 
.000050 
.000050 
.000025 
.000025 
.000025 
.000075 
.000050 
.000050 
.000125 
.000700 
.001725 
.000825 
.001750 
.001650 
. 001475  • 
.001650 
.001650 
.001625 
.001525 
.001925 
.001750 

Ineh. 
.0 

Ineh. 
.0 

IniUalload. 

ElasUc  limit 
Ultimate  strength. 

.666625 

.000025 





Failed  by  triple  flexure. 
Hx.Ex.43 6 
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10-INCH   STEEL   B.  L.  EIFLES. 


No.  4582. 

Marks,  1»5;S 

Diameter,  ".665. 

Sectional  area,  .251  square  inch. 

Gauged  length,  3". 


perinch. 

Snc«e«BiTe 
elongation 
per  inoh. 

SnoceaaiTo 

Bemarka. 

ToMl. 

Peraquare 
lucli. 

Pennau«nt  permanent 
«»*t.          *^  get. 

Pounds, 
231 
1,255 
2,510 
5,020 
7,530 
8.785 
10,040 
10,201 
10,542 
10,798 
11,044 
11,296 
11,546 
11,797 
12,048 
12,299 
22,430 

Poundt. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
89.860 

IndL 
0. 

.000067 
.000267 
.000683 
.000067 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001738 
.002067 
.002333 
.006267 
.006567 

Jneh. 
0. 

.000067 
.000200 
.000366 
.000334 
.000133 
.000200 
.006033 
.000034 
.0000:^3 
.000033 
.000300 
.000334 
.000266 
.002934 
.001300 

Inch. 
0. 
0. 

Inch, 
0. 

Ihitialload. 

t 

0, 
0. 



::::::::::::i;::::;:::::: 

ElaatioUniit 
Teuafle  atrength. 

1 

1 

i 

General  summary, 

Tenalle  Rtrength  per  Bqnare  inch  of  original  section poimda..    89,860 

Elaatic  limit  per  square  inch  of  original  section t do. . .    44, 000 

Elongation  per  inch  after  ruptare inch . . '    .  2288 

Elongation  per  inch  under  strain  at  elaatic  limit ^ . . . do. . .  .  001488 

BeducMon  in  diameter  at  point  of  rapture do...       .156 

EednctioD  in  area  after  rupture,  per  cent  of  original  seotioii 47.4 

Position  of  rupture ".9  tnm  nedk 

Character  of  broken  surface silky 

Elongation  of  inch  section ".12,"  J.%  "Jir 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  8. 

Ko.  1000. 

Marks,  i^^5 

Length,  5'\ 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Gauged  length,  4'^ 


61 


Applied  loads. 

Compros- 

sion  per 

incfi. 

Saccesaive 

coinpre8' 

aionper 

inch. 

Permanent 
set. 

Suocessive 

1 
1 

TotaL 

PerMoare 

permanent  [             liemarka. 

Pofmdi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
61,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
06.000 
68.000 
70,000 

106.400 

Potmdf. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
3U,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
106.400 

Inch. 
0. 

.000125 
.000250 
.000375 
.000526 
.000675 
.000875 
.001000 
.001160 
.001175 
.001225 
.001250 
.001275 
.001300 
.001326 
.001375 
.001425 
.001475 
.001660 
.002125 
.003225 
.004950 
.006300 
.007750 
.009000 
.010575 
.012200 
.013500 
.014960 
.016525 

Inch. 
0. 

.ti00125 
.000150 
.000125 
.000150 
.000150 
.000200 
.000125 
.000150 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000175 
.000475 
.001100 
.001725 
.001350 
.001450 
.001250 
.001575 
.001625 
.001300 
.001450 
.001576 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  Umit 
Ultimate  stronfrtb. 

1 

;:i!!"'i.   . 

.666u25          .000015 

1 

i 

1 

1 



Failed  by  triple  flexure. 
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10-INCH   STEEL   B.  L.  RIFLEa 


Tube  No.  10. 


Marks,  i^^-J 


No.  4609. 


Diameter,  ''.663. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


AppU«d  loads. 

Eloniration 
I>erlDch. 

Succeaaive 
elongation 
per  inoh. 

Permanent 
aet. 

Saccesaire 

Remarka. 

Total. 

Persaoare 
inoh. 

permanent 
aet. 

PtnmdM. 

250 

1,250 

2,500 

5.000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

18,000 

18,250 

221980 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
i4,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
91,920 

Inch. 
0. 

.000100 
.000333 
.000633 
.001000 
.001133 
.001400 
.001483 
.001500 
.001538 
.001567 
.001633 
.001667 
.001700 
.001767 
.003667 
.004667 
.005067 
.006238 
.007200 

Inch, 
0. 

.000100 
.000233 
.000300 
.000867 
.000133 
.000267 
.000033 
.000067 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
.001900 
.001000 
.000400 
.001167 
.000967 

Irush. 
0. 
0. 

Inch, 
0. 

Initialload. 

Elaatio  limit. 
Tenaile  atrength. 

.000033          .000033 
.000067          .000034 





General  aummary, 

Tenaile  atrength per  aqoare  inch  of  original  aection ponnds..    91.920 

Elaatie  limit  per  aqnare  inch  of  original  aeotion do...    48,000 

Elongation  per  inoh  after  rupture inoh..      .2167 

Elongation  per  inch  nnder  strain  at  elaaticlimit do...  .001767 

Beduction  in  diameter  at  point  of  rupture do...       .133 

Bednction  in  area  after  rupture,  per  cent  of  original  aection 4L9 

Poaitionof  rupture at  middle  of  stem 

Character  of  broken  aurfkce ailky,  aerrated 

« "'  -lof  inohaectiona ".18,  ".36*,  "U 
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10-INCH   STEEL   B.  L.  RIFLEa 
No.  4608. 
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Marks,  iJ?;5 

Diameter/".563. 

Sectional  area,  .25  square  inck. 

Gauged  length,  S'\ 


ElonntioQ 
per  loch. 

Suoeeasive 
elongation 
perlnch. 

Permanenl 
aet 

Sacoeaaiye 

permanent 

aet 

Totid. 

PerMmare 

Pottnda. 

250 

1,250 

2,500 

6,000 

7,800 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

22,400 

PovndM. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
63,000 
64,000 
56,000 
80,980 

IndL 
0. 

.000087 
.000233 
.000800 
.000900 
.001100 
.001267 
.001300 
.001333 
.001387 
.001433 
.001487 
.001500 
.001533 
.001587 
.001800 
.001833 
.005333 
.008333 
.007187 
.008287 
.000187 

Inch. 
0. 
.000087 
.000188 
.000387 
.000300 
.000200 
.000187 
.000033 
000033 
.000034 
.000088 
!000034 
.000033 
.000033 
.000034 
.000034 
.080033 
.003700 
.001000 
.080834 
.001100 
.000900 

Inch. 
0. 
0. 

JfidL 
0. 

Initial  IomL 

ElaaUe  limit 
Tenaile  atrength. 

0. 
0. 

Oenerdl  ntmrnary. 


Tensile  atrength  per  aqnaie  inch  of  original  aection poanda..    89,980 

EUaticlimit per  aouare inob  of  origlnafaection do  ..    60,000 

Blongation  per  incn  after  mptare inch..       .210 

Elongation  per  inch  under  airain  at  ulaatic  limit j do...  .001833 

Beduction  in  diameter  at  point  of  raptore do...       .128 

Kedaction  in  area  after  rapture,  per  cent  of  oriirinal  aection 39.2 

Poflition  of  raptnxe 1"  from  neck 

Charaeterof  broken  fracture granular,  80  per  oent;  ailkr,  40  per  oent 

KloDgation  of  inch  aectiona ''.  18, ''18, '^82* 
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lO-DfCH   STEEL   B.  L.  BIFLES. 

Tube  Fo.  15. 


liTo.  4617. 

Marks,  TiHl 

Diameter,  ".504. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


EloDsation 

SacoMftive 
eloDffation 
per  inch. 

Permanent 
set. 

Sueceflsire 

permanent 

set. 

Bemarka. 

ToUL 

Peraouare 

PoundM. 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
24,140 

PoundM. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
63,000 
06,560 

Inch. 
0. 

.000167 
.000100 
.000700 
.001067 
.001233 
.001400 
.001433 
.061467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.001833 
.002167 
.003267 
.004133 
.005067 

Tneh. 
0. 

.000167 
.00U233 
.000300 
.000367 
.000160 
.000167 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000100 
.000334 
.001100 
.000860 
.000034 

iTUik. 

0. 
0. 

0. 

Initial  load 

.0J0033 
.000033 

.000033 
0. 

Elastic  limit 

Tensllo  strength. 

General  summary. 

Tensile  strengtli  per  sqnaro  inch  of  original  scctlou ponnds..    96,560 

Slastio  Umit  per  square  inch  of  original  section do . . .    48, 000 

Elongation  per  incn  after  rapture inch..      .1867 

Blongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Baduction  in  diameter  at  point  of  rupture do...       .114 

Seduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture at  middle  of  stem 

Charaoter  of  broken  surface silky,  serrated 

BlOBgatioBofinchaecUons ".13,  ".SI*,  ".12 
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Marks,  ^jSf»»5 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


10-INCH   STEEL   B.  L.  EIFLES. 
No.  4610. 
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Applied  loads. 

Rloii  {ration 
per  inch. 

SuoceMive 
elonfiitiou 
per lucb. 

Permanent 
sot. 

Sncce.,,™ 

ToftAl. 

Per  Muare 
inch. 

Pounds. 
1,000 
5.000 
lO.UOO 
20,000 
90,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
92.440 

perniiincut 
sot 

Remarks. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10.250 

10.500 

10,750 

U,000 

11, '^50 

11.500 

11,750 

12,000 

12,230 

12,500 

12,750 

28,110 

Inch. 
0. 

.000133 
.000333 
.000667 
.000967 
.001200 
.001367 
.001433 
.001500 
.001533 
.001567 
.001600 
.001667 
.001900 
.002300 
.003167 
.001500 
.005667 

Inch. 
0. 

.000133 
.000200 

.oou:»4 

.000300 
.000233 
.0U0167 
.000;66 
.  OOOi'OT 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

0. 
0. 

.000033 
.000034 
.000033 
.000067 
.00023:) 
.000400 
.000867 
. 001333 
.001167 

::::::::::::!::::::::;::: 

::::::::::::i;:::::::;::: 

Elastic  limit. 

i 

; 

j 

1 

1 

.    .| 

Tensile  strength. 

1                       i 

Oeneral  summary. 

Tensile  strength  per  square  Inch  of  original  section ponnds..    92, 440 

Elastic  limit  per  aqaare  iii«^h  of  original  section do...    46,000 

Slongation  per  inch  after  rapture Inch . .      .  1333 

ElongatloB  per  inch  under  strain  at  elastic  limit do...  .001667 

Bedoetion  in  diameter  at  point  of  ruptnre do...        .044 

Bsdnetionin  area  after  mptnre,  per  cent  of  original  section 15.0 

PositiMi  of  mptnre ''.7  from  neck 

Character  of  broken  sarface granular,  flaky  spot  at  circomference 

SkngaUon  of  inoli  aeetiona 'MO,  ".12, 'M6* 
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10-INCH    STEEL   B.  L.  RIFLES. 

Tube  No.  16. 


No.  4680. 


JILdil  KH,  IJ  T  ,  M 

Diameter  ".564. 

Sectional  area  .26  square  inch. 

Gauged,  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Suooesaive 
elongation 
perlncb. 

Permanant 
set. 

SncceDsive 

pemianeut 

aet. 

Bemarks. 

Total. 

Pep  Bouaro 
inch. 

PtmndM. 

260 

1,260 

2,600 

6,000 

7.600 

a  760 

10,000 

10,260 

10,500 

10,750 

11,000 

11,260 

11,500 

11,750 

UOOO 

12,250 

12,500 

21,810 

Fcunda. 
1,000 
6,000 
10,000 
20.000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
85,240 

Inch, 
0. 

.000067 
.000300 
.000633 
.000967 
.001100 
.001333 
.001333 
.001367 
.001400 
.001433 
.001500 
.005000 
.006667 
.007333 
.008333 
.009333 

Inch. 

0. 

.000067 
.000233 
.000333 
.000334 
.000133 
.000233 

0. 
.000034 
.000033 
.000033 
.000067 
.003500 
.001667 
.000666 
.001000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUclimit. 
Tensile  strength. 

0. 
0. 

Oeneral  Bummary, 

Tensile  strength  per  square  Inch  of  original  section pounds..    86,240 

Elastic  limit  per  squareinch  of  original  section do...    46,000 

Elongation  per  inch  after  mptnre inches..      .2433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Deduction  in  diameter  at  point  of  rupture do...       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62. 2 

Position  of  rupture 1".5  iVom  neck. 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".39*, ''.a 
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10-INCH   STEM.   B.  L.  EIFLES. 
No.  4679. 
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Marks,  JJIrM 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3'^ 


Applied  loftds. 

^onntioii 

SiiceeMire 
eloDgatioii 
perlBoh. 

Pennanent 
Bet 

SnooesBive 
pennaiieDt 

8«t. 

Remarks. 

TotiO. 

Persqvure 
inoL 

perbioh. 

Povnd§. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

U,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

18,600 

22,710 

Poundg. 
1,000 
5,000 
10,000 
20.000 
80,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61.000 
62,000 
68,000 
64,000 
80,840 

Inch. 
0. 

.000100 
.000838 
.000667 
.001000 
.001187 
.001333 
.001367 
.001400 
.001483 
.001467 
.001533 
.001600 
.001667 
.001700 
.001733 
.004000 
.007300 
.007838 
.008338 
.008333 

Jtidk. 
0. 

.000100 
.000233 
.000384 
.000333 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000033 
.000033 
.C02267 
.003800 
.000533 
.000500 
.001000 



Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatlo  limit. 
Tensile  strength. 

0. 
0. 



General  ewnmarff. 

Tensile  strength  per  square  inch  of  original  section poonds..    80,840 

Elasticlimit  per  sauare  inch  of  original  section do...    48,000 

Klongation  per  inch  after  mptnre inch..      .2100 

Elongation  per  inch  nnder  strain  at  elasticlimit do...  .001733 

Bednctionin  diameter  at  point  of  rapture do...       .144 

Seduction  in  area  after  mptore,  per  cent  of  original  section 44.6 

Position  of  mptare l'M5  firom  neck 

Character  of  broken  snrfaoe silky 

Elongation  of  inch  aectioaa ".12|  'M8,  ".32* 
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lO-INCII    STEEL   B.  L.  RIFLES. 

Jacket  No.  3. 


Marks,  J^^*^ 

Diameter, '".6G5. 

Sectional  area,  .25  square  iiich. 

Gauged  length,  3''. 


No.  4513. 


Applied  loads. 

Elonira- 

tionper 

iucli. 

Snocessive 
eloDffation 
perlnoh. 

Perauu&ent 

BOt. 

Suoceaairo 

pennanent 

set. 

Kemarka. 

Total. 

Per  sqaare 
ineh. 

Pounds. 
250 
1,250 
2.500 
6,000 
7,600 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.260 
14,500 
14,760 
26,310 

Pontiff*. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61.000 
62,000 
63,000 
64,000 
65,000 
56,000 
67,000 
68,000 
69,000 
106.240 

7/14*. 

0. 

.000067 
.000267 
.000600 
.000933 
.001067 
.001267 
.001300 
.001388 
.001367 
.001400 
.001488 
.001438 
.001500 
.001538 
.001567 

.oomoo 

.001633 
.001700 
.001733 
.002000 
.003167 
.003600 
.004600 
.004983 

JiMft. 

0. 

.000067 
.000200 
.000333 
.000333 
.000134 
.000200 
.000033 
.000033 
.000034 
.000033 
.000033 

0. 
.000067 
.000033 

.oooo:}4 

.000033 
.000033 
.000007 
.000033 
.000267 
.001167 
.000433 
.001000 
.000333 

Tneh. 

0. 

0. 

Ineh. 
0. 

Initial  load. 

0. 

«• 

1 

:::::::::::::::::;;::::: 

I 

Elastic  Ifanit. 

Tenaile  strength. 

j 

1 

1 

1                      1 

General  aummaiif. 

Tensile  strength  per  square  inch  of  orieinnl  section pounds. . 

Xlasticlimit  per  souars  inch  of  original  sect  ion do... 

Xlongation  per  inon  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Beduction  in  diameter  at  point  of  rupture do... 

Keduction  in  area  after  rupture,  percent  of  original  section 21.4 

Position  of  rupture l".6fromneok 

Character  of  hrolcen  surface granular,  radiating  from  a  point  in  the  circumference 

Elongation  of  inch  aeotions 'M2,  ".22*.  "*14 


105.240 

64,000 

.1600 

.001738 

066 
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10-INCH   STEEL   B.  L.  EIFLES. 
No.  975. 
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Marks,  i^^i. 

Length,  5". 

Diameter,  I'MOS. 

Sectional  area,  .956  square  inch. 

Ganged  length,  4''. 


Applied  loads. 

Comprea- 
siou  per 

iDOh. 

SacceaaiTe 

oomprea- 

sion  per 

ipc&. 

Permanent 
•et. 

Snooesaive 
aet. 

Bemarks. 

Total. 

Peraqoare 

Pomtds. 
966 
4,780 
9,560 
14.340 
19,120 
23.900 
28,680 
33,460 
38,240 
43,020 
43,976 
44,«32 
45,888 
46.844 
47.800 
48,756 
49, 712 
50,668 
51,624 
52,580 
53,536 
55,448 
57,360 
50,272 
61,184 
63,006 
65,008 
66,920 

105,100 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,0 JO 
51,000 
52,000 
53,000 
54,000 
55.U00 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
109,940 

Jneh. 
0. 

.000100 
.000200 
.000375 
.090525 
.000700 
.000875 
.001000 
.001200 
.001325 
.001375 
.001425 
.001450 
.001475 
.001500 
.001525 
.001575 
.001625 
.005625 
.006175 
.006650 
.007950 
.009850 
.010600 
.012025 
.013450 
.014900 
.016450 

Ineh. 
0. 

.000100 
.000100 
.000176 
.000150 
.000175 
.000175 
.000126 
.000200 
.000125 
.000050 
.000050 
.000025 
.000025 
.  0D0025 
.000025 
.000050 
.0OOU5O 
.004000 
.000550 
.000475 
.001300 
.001400 
.001250 
.001425 
.     .001425 
.001450 
.001550 

Ineh. 
0. 
0. 

Ineh. 
0. 

Rlastic  limit. 
Ultimate  strength. 

.000025 
0. 

—.000025 
+  .000025 

................... 

0. 

:  :  .... 

1 

1          .     . 

1 

1 

1 

::::::::::::i:::::::::::: 

1 

1 

Failed  by  triple  flexure. 
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10-INCH   STEEL   B.  L.  RIFLES. 


No.  4512. 

Marks,  Sfji 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3'^ 


ElonffaUon 
per  Inch. 

SuoceMlve 

Permanent 
set. 

Svccessive 

Remarks. 

TotaL 

Per  soaare 

elongation 
per  inoh. 

Poundi. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14.250 
14,500 
14,750 
25,620 

Poundi. 
1,000 
6,000 
10,000 
20.000 
30,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53.000 
64,000 
55,000 
56.000 
67,000 
58,000 
59,000 
102,480 

Inch, 
0. 

.000067 
.000267 
.000600 
.000933 
.001067 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.001967 
.002533 
.003333 
.004000 
.004667 

Inch. 
0.    • 
.000067 
.000200 
.000333 
.000333 
.000134 
.000200 
.000060 
.000034 
.000033 
.000033 
.000084 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.000566 
.000800 
.000667 
.000667 

Inch. 
0. 
0. 

Inch, 

0. 

Initial  load. 

Elasticlimit. 
Tensile  strength. 

0. 

General  aummar}/. 

Tensile  strenirth  per  square  inch  of  oriel  nal  section pounds..  102,480 

Elastic  limit  i>er  soaare  inoh  of  originais^Mition do. . .    54. 000 

Klongation  per  incn  after  rupture inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001800 

Rednction  in  diameter  at  point  of  rupture do...       .094 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.6 

Position  of  rupture ".75fh>mneck 

Character  of  hroken  surface granular  70  percent,  silky  30  per  cent 

Elongation  of  inch  sections ".28*,  ".18,  ".11 
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10-inch  steel  b.  l.  rifles. 
Jacket  No.  4. 
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No.  4526. 

Marks,  i«?;  J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


AppUed  loads. 

pwljicb. 

Siinfl«i!ilvfl 

Ftmiauent 

Rnnarka, 

TotaL 

P«rBaattt* 

f^Loniratinti 
per  liich. 

PoundM. 

250 

1.250 

2.50O 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

U,0O0 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

13,000 

13,250 

13,500 

22,030 

Pound*. 
1.000 
5,000 
10,000 
30,000 
80.000 
35,000 
40,000 
42,0«l 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
88,120 

Iwh. 
0. 
.  OtM>lOO 

.OWfSiW 
.oo(iti:i3 

.001100 

.  oorjff? 
.ooi:(a3 
.ooij^ 

.001400 
,001407 

.00L&:a 

.001000 

,oiiie;)3 

.00*833 
.  OOS'JOO 
.OUKHW 
.010033 
.0121«7 

Inch, 
0, 

.000100 
.000200 

.ooatoo 
.ooftnsi 
.owfie? 

.000107 

.o<jooe<t 

.OIKHKM 
.  <Mww:i3 
,OOO0:i3 
.0000:14 
.DOOOtiO 
.000067 

.oi}4»o:$d 

.fti72(KI 

,oo<j3e7 

.0008(10 
.0013^ 

0. 
0. 

Zndl. 

0. 

Initmllfud, 

0. 

0, 

Elaatie  Uroll 

Tefialla  Htrength. 

General  summary. 

Tensfle  atrength  per  aqnare  inch  of  oriffinal  aection ponnda . .    88, 120 

Elafitic  limit por  aanare inch  of  originaiseotion do...    49,000 

Elongaldon  per  inon  after  mptare. inch..       .220 

EloDf^ktion  per  inch  ander  atrain  at  elaatio  limit do...  .001833 

Beductionindiameter  at  point  of  rapture do...       .144 

Redaction  in  area  after  raptnre,  per  cent  of  original  aection 44.6 

Position  of  mptnre l".3from  neck 

Cluaraotei  of  broken  aarfaoe ailky 

~  L  of  inch  aeotiona ".  12, ".  27*, ".  2^ 
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10-INCH   STKEL   B.  L.  BIFLES. 
No.  976. 


Marks,  i«?;i 


Length,  6". 

Diameter,  I'MOO. 

Sectional  area,  .966  square  inch. 

Ganged  length,  4'\ 


AppUed  loftdB. 

Compres- 
sion p<ir 
inch. 

Sncoesaive 
compres- 
sion per 

Permanent 
set. 

Saooeasitre 

Remarka. 

Total. 

Per  aqnare 
inch. 

permanent 
set. 

Pounds. 
966 
4,830 
9,660 
14,490 
19,320 
24,150 
28,980 
33, 810 
38,640 
43, 470 
44,436 
45.402 
46,368 
47,334 
48,300 
50,2:)2 
52. 164 
54,096 
56,028 
57,960 
59.892 
61,824 
63,756 
65,688 
67. 620 
94,200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
50,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
7i»,000 
97,520 

Inch. 
0. 

.000100 
.000226 
.000375 
.000500 
.000675 
.000800 
.001000 
.001150 
.001400 
.001450 
.001500 
.001550 
.006550 
.007100 
.008:{75 
.009700 
.011275 
.012825 
.014350 
.016050 
.017625 
.019250 
.021500 
.023675 

Inch. 
0. 

.000100 
.000125 
.000150 
.000125 
.000175 
.000125 
.000200 
.000150 
.000260 
.000050 
.000050 
.000050 
.005000 
.000550 
.001275 
.00i:«5 
.001575 
.001550 
.001525 
.001700 
.001575 
.001625 
.002250 
.002175 

Inch, 

0. 
0. 

Inch. 
0. 

Inltialload. 

0. 
0. 

Elastic  limit 



* 

Ultimate  strength. 

Failed  by  triple  flexure. 
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10-INCH   STEEL   B.  L.  BIFLE& 
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No.  4625. 


Marks,  S?;i 

Diameter,  ''.564. 

Sectional  area,  .25  square  incn. 

Oaaged  length,  3". 


Applied  kMdB. 

per  inch. 

Sacoeasire 

Pormanent 
set. 

Sacceative 

Remarka. 

Total. 

Per  square 

elongation 
per  inch. 

pormaneut 
set. 

Poundg. 
260 
1,250 
2,500 

6,000 

7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
1Z500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
24.200 

Poimdf. 
1,000 
6,000 
10,000 
20,000 
30,000 
85.000 
40,000 
42.000 
43,000 
44,000 
46,000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
82,000 
58,000 
64,000 
56,000 
66.000 
97.040 

a 

.000100 
.000207 
.000033 
.000967 
.001138 
.001300 
.001307 
.001400 
.001438 
.001407 
.001688 
.001507 
.001000 
.001007 
.001700 
.001707 
.002407 
.003000 
,004000 
,004638 
.006000 

Indi. 
0. 

.000100 
.000107 
.000306 
.000334 
.000106 
.000107 
.000067 
.000038 
.000038 
.000034 

ioooooo 

.000034 
!000083 
.000067 
.000083 
!000007 
.000700 
.000633 
OOIOOO 
.000633 
.001307 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  Umit. 
Tensile  strength. 

.000038 

.000088 

.000088 

0. 

....     1      .     . 

' 

1 

1 

1 

General  summary. 

Tenidle  strength  per  sqaare  inch  of  orlfrinal  section ponnds..    07,040 

Bastio  llaait  per  square  inch  of  original  section do . . .    51, 000 

Elongation  per  incQ  alter  rapture inch..      .1900 

HoBgBtkm  per  inch  under  strain  at  elastic  limit v do...  .001707 

Bednction  in  diameter  at  point  of  rupture do...       .124 

Beduetion  in  area  after  ruptore,  per  cent  of  original  section 39.3 

Position  of  roptore "1.21  from  neck 

Charaeter  of  broken  surface silky 

Elongation  of  inch  aectionfl ".  12, ".  24*. ".  21* 


Digitized  by  VjOOQIC 


80 


Marks,  "^$5 

Length,  5'^ 

Diameter'  l'M27. 

Sectional  area,  1  square  inch. 

Gauged  length,  M'. 


10-INCH   STEEL  B,  L.  RIFLES. 

Jaoeet  No.  5. 
No.  W8. 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
Incn. 

Snooessive 

Remarks. 

TotaL 

Per  sqaare 
inch. 

Perm««nt  j^^anent 

1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
58,000 
58,000 
80,000 
62,000 
84,000 
88,000 
68,000 
70,000 
101,460 

FoundM. 
1,000 
6.000 
10,000 
15,000 
20,000 
26,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
60,000 
52,000 
64,000 
58,000 
58,000 
80,000 
62,000 
64,000 
66,000 
68.000 
70,000 
101,460 

IfUih. 

0. 

.600100 
.000225 
.000360 
.000600 
.000625 
.000776 
.000950 
.001160 
.001250 
.001325 
.001375 
.001950 
.003575 
.004200 
.006060 
.007375 
.0C8875 
.010300 
.012025 
.013375 
. 015150 
.016460 
.018350 
.019875 
.021850 
.024000 

Inch. 
0. 

.000100 
.000126 
.000125 
.000150 
.000125 
.000150 
.00017& 
.000200 
.000100 
.000075 
.000050 
.000575 
.001625 
.000625 
.001850 

.ooi:»5 

.001500 
.001425 
.001725 
.001350 
.001775 
.001300 
.001900 
.001525 
.001975 
.002150 

Indh, 
0. 

0. 

Initialload. 

Eisstic  limit. 
Ultimate  strength. 

.000075 

.000075 

.0U2175 

.002100 

Failed  by  triple  flexure. 
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10-INCH  STEEL  B.  L.  RIFLES. 

Jaoket  No.  6. 

Fo.  4593. 
Marks,  WB^ 

Diameter/''.564. 

Sectional  area,  .25  square  incli. 

Gaaged  length,  3". 
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Applied  loads. 

Elon^tion 

Successive 
elongation 
perlnoh. 

Permanent 
set. 

Sneoessive 

Bemarks. 

Total. 

Fersopare 
inch. 

Ppundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.500 

10.750 

U,000 

U,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13.000 

22.080 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30.000 
35.000 
40.000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.0U0 
50,000 
51,000 
52,000 
01,920 

0. 

.000067 
.000287 
.000600 
.000967 
.001133 
.001333 
.001400 
.001433 
.001407 
.001.500 
.001567 
.001033 
.002667 
.005733 
.006500 
.007067 
.008167 

Inch. 
0. 

.000067 
.000200 
.000333 
.000367 
.000166 
.000200 
.000067 
.000033 
.000034 
.000033 
.000067 
.000066 
.001034 
.003066 
.000767 
.000567 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

;:r.:":::'.'j" '":"  : 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,920 

Elastic  limit  per  square  inch  of  originad  section do. . .    47, 000 

Elongation  per  inch  after  rup ture inch . .        .  230 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001638 

Seduction  in  diameter  at  point  of  rapture do...       .134 

Beduotiom  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rapture l'^65  fhnn  neck 

Ghsnuster  of  broken  snrfsoe ailky,  serrated 

"•        "    t  of  inch  sections "09^ "  JW*,  ".U 

H.Ez.43 6 
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10-INCH   STEEL   B.  L.  BIFLE8. 


ITo.  4692. 
Marks,  JoBji 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Oauged  length,  3". 


Applied  loads. 

Eloneation 
per  moh. 

SncoeasiTe 
elonntioii 
perlnolL 

Peimanent 
set. 

SaocessiTB 

permanent 

set. 

Bemarks. 

Total. 

Per  Miiare 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
8.750 
10,008 
10,500 
10,750 
11,000 
11,250 
11.500 
11,760 
12,000 
12,250 
12,500 
12.750 
13,000 
23.020 

Po*ind$. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42.000 
43,000 
44.000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
92,080 

Inch, 
0. 

.000087 
.000287 
.000587 
.000900 
.001087 
.001300 
.001387 
.001400 
.001433 
.001487 
.001533 
.001800 
.001887 
.002800 
.004733 
.005400 
.008887 

Inch. 
0. 

.000087 
.000200 
.000300 
.000333 
.000187 
.000233 
.000067 
.000033 
.000033 
.000034 
.000068 
.000067 
.000287 
.000733 
.002133 
.000687 
.001287 

InOi, 
0. 
0. 

JnM. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  9wmma/ry» 

Tensile  strength  per  square  inch  of  orieinal  section pounds..    92,080 

Klastio  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..        .200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001009 

Bednction  in  diameter  at  point  of  rupture do...        .154 

Beduction  in  area  after  rupture,  peroeutof  original  section 47.8 

Position  of  rupture I'MO  from  neck 

Character  of  hroken  surface sAQcj 

Elongation  of  inch  •eotioM.* , "^  "M^"^ 
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lO-mCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  9. 
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No.  4602. 


Marks,  i^^jj 

Diameter, '".564. 

Sectional  area,  25  sqaare  incli. 

Gauged  length,  3". 


Klonntton 
per  inch. 

Sttcceaaire 

elousation 

perinch. 

Permanent 
set. 

SaoeessiTe 

permanent 

■et 

fiemarka. 

Total. 

Per  aa  naze 
inota. 

Founds, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10.500 

10,750 

U,000 

11,250 

11.500 

11,750 

12.000 

12,250 

12,500 

22,090 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
90,700 

Inch. 
0. 

.000133 
.000300 
.000667 
.001033 
.001233 
.001367 
.001467 
.001533 
.001600 
.001633 
.001807 
.003167 
.004667 
.006500 
.006667 

Inch. 
0. 

.000133 
.000167 
.000367 
.000:)66 
.000200 
.000134 
.000100 
.000066 
.000067 

.oooaa 

.000234 
.001300 
.001500 
.000833 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaetio  limit. 
Tensile  strength. 

.000007 

.000067 

.000067 

0. 



Oeneral  9ummary, 

Tunsne  strength,  per  sqaare  inch  of  orisinal  seotion • pounds..    90,700 

Elaetic  limit,  per  sqaare  inch  of  originafsection du...    45,000 

Elongation  per  inch  after  mptare inch..        .220 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001633 

Redaction  in  diameter  at  point  of  rupture do...       .124 

Redaction  in  area  after  rupture,  per  cent  of  original  section 30.2 

Position  of  ruptare 1"  f^om  neelc 

Chsjracter  of  broken  sorfaoe sflky  50  per  cent,  grannlar  50  per  cent 

Ekngationofiiiohiocttoiis ".l^".i»,",91* 
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10-INCH   STEEL   B.  L.  RIFLES. 


Ko.  4603. 


Marks,  2?ii 

Diameter,  ^'.564. 

Sections^  area,  .25  square  inch. 

Gauged  length,  3'^ 


perlooh. 

SnooMsiTO 
elongation 
perlAolL 

Pennanent 
set. 

SaooemiTe 

pemuuient 

aet. 

Bemarks. 

Totid. 

FerMOAre 

Poundt. 
250 
1,250 
2.500 
6.000 
7,500 
8,760 
10,000 
10,500 
10.750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
28,790 

Poundt. 
1,000 
6.000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
95,160 

Xneh, 
0. 

.000100 
.000267 
.000600 
.000933 

.ooi;oo 

.001267 
.001333 
.001367 
.001400 
.001467 
.001583 
.001700 
.002067 
.002500 
.003100 
.003967 

Inch. 
0. 

.000100 
.000167 
.000333 

000333 
.000167 
.000167 
.000066 

000034 
.000038 
.000067 
.000066 
.000167 
«000867 
.000403 
.000600 
.000867 

Inek. 
0. 
0. 

Inch, 
0. 

Initialload. 

EUsiicIimit. 
Tensile  atrenffth. 

0. 

0. 

Oeneral  tummary, 

Tonaile  strength  per  aqnare  inch  of  original  neotion ponnds..    05,160 

Klaatic  limit  per  square  Inch  of  original  section do 46,000 

Elongation  per  inch  after  rapture incli . .      .  2033 

Elongation  per  inchnudor  strain  at  elastic  limit do...  .001533 

Keduction  m  diameter  at  point  of  rupture do. . .        .124 

Reduction  in  area  after  mpture,  per  cent  of  original  seciion 39.2 

Position  of  ruptnre 1".5  from  neck 

Character  of  broken  surface sillnr,  serrated 

Elongation  of  inohaecUona 'M6,"^*."J3 
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ID-INCH  STEEL  B.  L.  RIFLES. 

Jacket  No.  12. 

No.  4615. 
Marks,  §5if 
Diameter,  '^564. 
Sectional  area,  .25  square  inch* 
Gauged  length,  3'^ 
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peruioli. 

SnooeutTe 
elongation 
pertnch. 

Permuient 
set. 

SaoeeMlve 
set. 

B«narks. 

TotaL 

Perioiitre 

Pofindf. 

250 

1.250 

2.500 

6.000 

7;  800 

8.750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

U.750 

12.000 

12,250 

12,600 

12.760 

18,000 

18,250 

18,800 

18,750 

14,000 

28.860 

Pottruft. 
1,000 
6.000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
45.000 
40,000 
47,000 
48.000 
40,000 
50,000 
61,000 
62,000 
68,000 
64,000 
56,000 
56,000 
86,020 

Inek. 
0. 

.000183 
.000888 
.000700 
.001038 
.001233 
.001307 
.001488 
.001407 
.001633 
.001567 
.001638 
.001667 
.001700 
.001738 
.001707 
.001838 
.002500 
.006433 
.006107 
.006838 
.008107 

Inch, 
0. 

.000183 
.000200 
.000307 
.000833 
.000200 
.000034 
.000006 
.000034 

'.000084 

.000000 
.000084 

.000038 
.000083 
.000034 
.000000 
.000607 
.002983 
.000734 
.000606 
.001884 

Inek, 
0. 

a 

Inch, 
0. 

Initialload. 
ElMtio  limit. 

0. 

.000083 

.000038 

General  swmma$y» 

Tensile  strangth  per  square  inch  of  ori^nsl  section pounds..    85,026 

Xlastie  limit  per  sanare  inch  of  original  section do..    51,000 

Elongation  per  inch  after  rapture inch..      .2033 

JEUmgation  per  inch  under  strain  at  elastic  limit do..  .001838 

Bcdnction  in  diameter  at  pointof  rapture do..       .124 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 80.2 

Position  of  rupture •. at  middle  of  stem 

Cbanoter  of  broken  snrfkoe silky 

iflfinokoOOttOM '^4, ''.82,  *  ".0 
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lO-INGH  STEEL  B.  h.  BIFLBA. 


No.  4614. 

Marks,  S?rM 

Diameter,  ".564. 

Sectional  area,  .25  square  inch* 

Ganged,  length  3". 


Appllc 
Total. 

^1  loads. 

Per  aquarft 
inch. 

^.TSJir 

Sncoeasive 
elanfratlon 
per  Inch. 

Pennanent 
set. 

Soooesslvo 

permanont 

set. 

Remarks. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,730 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
23,740 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
62,000 
53.000 
64,000 
65.000 
66,000 
94,960 

Inek. 
0. 
.000133 
.000300 
.000033 
.000933 
.001067 
.001267 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.002467 
.003833 
.004933 
.005033 
.006833 

Jneh. 
0. 

.000133 
.000167 
.000333 
.000300 
.000134 
.000200 
.000100 
.000033 
.000033 
.000034 
,000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000734 
.001366 
.001100 
.001000 
.000900 

Inch. 
0. 

a 

Jim*. 
0. 

Initialload. 
Elastic  limit. 

0. 

0. 

General  BumtMiry, 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    94,960 

Elastic  limit  per  souare  inch  of  origind  section do...    51,000 

Elongation  per  incm after  raptara inch..      .2038 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Eedaction  in  diameter  at  point  of  rapture do...       .144 

Bedncdon  in  area  aftermptnre,  per  cent  of  original  section 44.6 

Position  of  ruptnre 1.  "21  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotiona ".16,  ".36*,".  21* 
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lO-mCH   8T££L   B.  L.  BIFLES. 

Jacket  No.  13. 

No.  4674. 

Marks,  ^l^\i 

Diameter,  ".564. 

Sectioiud  area,  .25  square  inch. 

Gauged  length,  3''. 
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Applied  loads. 

Elonf^atioii 
per  inch. 

Saccosaivo 
donf^atiOQ 
per  inch. 

Permanent 
aet. 

Snccesaive 
•et. 

fiemarka. 

Total. 

PerKiuar© 
Inch. 

PovndM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.600 

10,750 

11,000 

11,250 

11,600 

11.750 

12.000 

12.250 

12.500 

12.750 

13,000 

12,250 

22,540 

Poundt. 
1,000 
5,000 
10,000 
20.000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
63,000 
90,160 

Inch. 
0. 

.000067 
.000300 
.000633 
.001000 
.001200 
.601367 
.001400 
.001433 
.001500 
.001567 
.001633 
.001667 
.001733 
.003038 
.005167 
.006333 
,007333 
.008000 

Inch. 
0. 
000067 
.000233 
.000J33 
.000367 
.000200 
.000167 
.000033 
.000033 
.000067 
.600067 
.000066 
.000034 
.000066 
.  001300 
.002134 
.001106 
.001000 
.000667 

Inch. 
0. 
0. 

Jneh. 
0. 

Tnitiallood. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 



General  eummarg, 

Tenaile  atrength  per  sqnare  inch  of  original  section t ponnda..    00,160 

Elastic  limit  per  sonare  inch  of  originu  section do..    48,000 

Elongation  per  incn  after  mptnre inch..      .2088 

Sloagation  per  inch  under  strain  at  elastic  limit do..  .001733 

Kadnetlon  in  diameter  aipointof  mptnre do..       .154 

Bednetion  in  area  alter  rupture,  pei  cent  of  original  section 47.3 

Poaitlon  of  mptnre l".3ftMmneok 

Character  of  broken  surface sllkj 

Slongation  of  i&oh  sections 'M8,".82*.M1 
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lO-lNCH  ST££L  B.  L.  &tFLEU3« 
No.  4673. 


Marks,  JJ§;5 

Diameter,  ".663. 

Sectional  area,  .26  square  inclL 

Ganged  length,  3". 


Applied  loada. 

Elonntlon 
permoli. 

SaoceasiTe 
eloneation 
perlnoh. 

Permaaeni 
aet. 

Saooeaalre 

permanent 

aet. 

Baourlca* 

Total. 

Peraonare 

Pmmdt. 
250 
1,250 
2.600 
6,000 
7,600 
8,760 
10,000 
10,600 
10,760 
11,000 
11,260 
11,500 
11,760 
12,000 
12,260 
12,600 
12,760 
13,000 
22.620 

Foundi. 
1,000 
6.000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48.000 
49,000 
60.000 
61,000 
62,000 
00,480 

0. 
.000067 

;000067 
.001000 
.001233 
.001367 
.001400 
.001467 
.001600 
.001667 
.001600 
.001633 
.002107 
.008667 
.006333 
.006000 
.006667 

IneJL 
0. 
.000067 

.000266 
.000334 
.000333 
.000233 
.000134 
.000033 
.000067 
.000033 
.000067 
.000033 
.000033 
.000634 
.001500 
.001666 
.000667 
.000667 

0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaaUo  limit. 
Tenaile  atrength. 

0. 

0. 

General  eummary, 

Tenaile  Btrongth  par  aqnare  inch  of  original  aeotion ponnda..    00,480 

Elaatlo  limit  per  aqnare  inch  of  original  aeotion do...    47,000 

Blongation  per  incn  after  mptare incli..      .2233 

Elongation  per  inch  onder  atrain  at  elaatic  limit do...  .001633 

Kednction  in  diameter  at  point  of  mpture do. ..       .  124 

Bed  uction  in  area  after  raptnre,  per  cent  of  original  section 88.2 

Position  of  mptare 1".56  ftwrn  neck. 

Character  of  broken  aurfaoe ailky,  trace  of  grannlation. 

Elongation  of  inch  aeotiona ".17,  ".86*, '.14 
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10-IHCH  STEEL  B.  L.  BIFLE& 


SPECIFIC  GRAVITY  AND  HARDNESS  OF  TUBES,  JACKETS,  AND  HOOPS. 

Ko  tensioii  tests  of  these  specimens. 


Unmber 
of  xlfle. 


Positioin  fa 
ride. 


Harks  on  specimen. 


Speciflo 
grayity. 


ffsTdness 


Tnbe 

....do 

...do 

...do 

— do 

Jacket... 

...do 

...do 

Hoop  A4  . 


10E«T— BR«H. 
10K,T— BK,M 
lOKcT— BR«M. 
lOBfT— BKsM 
lORgT— BR,M. 
lOK,  J— BK,«M 
IOR4  J—BI^  M 
10B.J-BB,M. 
10B.A4~B<li.. 


7.8550 
7.8539 
7.8594 
7.8636 
7.8632 
7.8542 
7.8543 
7.8634 
7.8627 


90.70 
16.47 

ao.86 

18.48 
20.47 
21.62 
16.47 
18.38 
22.64 


TA  B  VLATION  OF  TENSION  SPECIMENS  FROM  10-INCH  STEEL  B.  L.  RIFLES. 
[Stems  3  incbes  long,  .564  Inch  diameter.] 


Naof 
test. 


Positton  in  gun, 


Location 
of  speci- 


Elastic 

limit  per 

square 

inch. 


Tensile 

strength 

per 

square 

inch. 


Elonga- 
tion. 


Con 
traction 
of  area. 


Appearance  of  fraotore. 


4534 

4633 
4583 
4682 
4000 


4617 
4616 

4680 
4679 
4613 
4612 

4626 
4625 
4693 
4502 


4616 
4614 
4974 
4673 


Tnbe  No. i.... 


...do 

Tube  No.  7.. 

...do 

Tube  No.  10. 
...do 


Middle. 


...do. 
...do. 
...do. 
...do. 
...do. 


Tnbe  Ko.  15... 
...do 


.do. 
do. 


Tnbe  No.  16 

...do 

Jacket  No.  3 
...do 


..do. 
..do. 
..do. 
..do. 


Jacket  No.  4 

...do 

Jacket  No.  6.. 

...do 

Jacket  No.  9.. 


...do 

Jacket  No.  12 

...do 

Jacket  No.  18. 
....do 


..do. 
..do. 
..do. 
..do. 
..do. 

..do. 
..do. 
..do. 
..do. 
..do . 


Pounds. 
48,000 

48,000 
47,000 
44,000 
48,000 
60,000 

48,000 
46,000 

45,000 
49,000 
64,000 
64,000 

49,000 
61,000 
47,000 
47,000 
45,000 

46,000 
61,000 
61,000 
48,000 
47,000 


Pounds. 
95,000 

92,840 
92,140 
89.300 
91,920 
89.960 

96,560 
92,440 

85,240 
90,840 
105,240 
102,480 

88,120 
97,040 
91,920 
92,060 
90,760 

95,160 
95,920 
94,960 
90,160 
90,480 


P.  cent 
19.7 

18.7 
22.7 
22.3 
21.7 
21.0 

18.7 
13.8 

24.3 
21.0 
16.0 
19.0 

22.0 
19.0 
23.0 
20.0 
22.0 

20.3 
20.8 
20.8 
20.8 
22.8 


P.  cent. 
33.6 

41.9 
45.0 
47.4 
41.9 
39.2 

36.4 
15.0 

62.2 
44.6 
21.4 
80.6 

44.6 
39.2 
41.9 
47.2 
39.2 

89.2 
89.2 
44.6 
47.2 
89.2 


Granular,  76  per  oenti 

silky,  25  per  oent.* 
SUky.t 
Do.*  • 
Do.t 
Silky,  serrated.*. 
Granular,  60  per  cent; 

silky.  40  per  oent  t 
Silky,  aerrated.* 
Granular,  flaky  spot  at 

droumierence.f 
Silky.* 

Do.t 
Granular.* 
Granular,  70  per  cent; 

silky,  80  per  cent.t 
Silky.* 

Do.t 
Silky,  serrated.* 
Sllky.t 

Silky,  50  per  oent ;  granu- 
lar, 60  per  cent.* 
8Uky,serrated.t 
Silky.* 
Do.t 
Do.* 
Silky,  trace  of  graanla- 
tion.t 


*  Breech  end. 


t  Mnsale  end. 


TABULATION  OF  COMPRESSION  SPECIMENS  FROM  10-INCH  STEEL  B.  L. 

RIFLES. 


No.  of 
test. 

Poaitioningun. 

Slastio 

limit  per 

square  inch. 

Ultimate 
strength 

Manner  of  fidlare. 

990 
991 
974 
990 

976 
976 
906 

TnbeNo.4.... 
Tnbe  No. 6.... 

Middle 

do 

Pounds. 
60,000 
48,000 
50,000 
48,000 
49,000 
53.000 
48,000 
40,000 

Pounds. 
102,200 

96,280 
108,400 
102,860 
106,400 
100,940 

97,520 
101,460 

Double  flexure.* 

Do.* 
Triple  flexure.* 

Do.* 

Do.* 

Do.* 

Do.* 

Do.* 

Tnbe  No.  6.... 

do 

TubeNo.7.... 
Tube  No. 8.... 
JaeketNo.8 .. 

....do 

....do 

do 

Jacket  No.  4.. 

do 

Jacket  No.  6.. 

do 

*  Breech  end. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


10-ffiCH  WIBE-WMPPED  B.  L  RIFLE  (Crozier). 


SPECIMENS  FROM  JACKET. 


n 


Digitized  by  VjOOQ  IC 
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10-IKGH  WIBE-WRAPPBD   B.  L.  RIFLE, 
No.  4704. 
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Marks,    b  t,  6 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


KloDffation 
permoh. 

SnocMflive 
eloDffaUon 
permoh. 

PennAiient 
set. 

SucceeaiTe 

pennanent 

set. 

BemATlES. 

Totel. 

PeriHman 
inch. 

Founds, 
250 
1,250 
2,500 

6,000 
7,500 
7.750 
8,000 
8,250 
8,600 
8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
18,890 

Poundt. 
1,000 
6,000 
10.000 
90.000 
80.000 
81,000 
82,000 
88.000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
78,660 

0. 

.000100 
.ooo3:« 

.000667 
.001000 
.001033 
.001067 
.001133 
.001200 
.001267 
.001500 
.001967 
.002033 
.004067 
.005333 

0. 

.000100 
.000233 
.00a334 
.0903:13 
.000033 
.000034 
.000066 
.000067 
.000067 
.000233 
.000467 
.009066 
.001134 
.001266 

Iw>h. 
0. 
0. 

Inch. 
0. 

Initialload. 

laastic  limit. 
Tensile  8fcreng:tb. 

0. 

0. 



General  summarjf. 

Tensile ttrcngih p«r  aqnare inoh  of  oriKliul  seotion pounds..    73,500 

Ebwtio  limit  per  squftreinoh  of  orlglnu  section do...    35,000 

Elongation  per  inch  niter  rapture inch..      .2067 

Eiongatlbn  per  inch  nnder  strain  at  elasiio  limit do...  .001267 

Bednctionindiameter  at  point  of  rupture do..        .125 

Reduction  in  area  after  rupture,  percentof  original  section 39.2 

Position  of  rupture r\2from  neck 

Character  of  broken  surface silky  , 

Bloncatinnof  inohseoUons ".U, 'MS,  ".33* 


Digitized  by  VjOOQIC 
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10-INCH   WIRE-WRAPPED   B,  L.  KIFLB. 


Ko.  4705. 

Marks,  !»'?:&'' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sncoeeslve 
elonsatton 
porlnoh. 

Permanent 
set. 

Snccesatye 

Bemmrks. 

ToUl. 

POTMuare 
inch. 

set. 

Founds. 
250 
1,250 
2,500 
5,000 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
17,240 

Foundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
68,960 

Inch. 
0. 

.000100 
.000333 
.000667 
.001100 
.001200 
.002000 
.003400 
.004600 
.005333 

Inch, 
0. 

.000100 
.000233 
.000334 
.000433 
.OOOIOO 
.000800 
.001400 
.001200 
.000733 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

.000033 

.000033 

General  snmmai-y. 

Tensile  stren^^h  per  square  inch  of  orisinal  section ponsde . .    68, 960 

Elastic  limit  per  sonare  inch  of  original  section do. . .    80, 000 

Elongfl tion  per  incn  after  rupture inch . .      .  2633 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

deduction  in  diameter  at  point  of  rupture do...        .164 

Redaction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rapture I'M  fhmi  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".40*,  ".21,  ".18 


Digitized  by  VjOOQIC 


10-INCH  WIRE-WRAPPED   B.  L.  BIFLE. 
ITo.  4706. 
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Marks,  BT,M 

Diameter,  ''.564. 

Sectional  area,  .26  square  inch. 

Oanged  lenj^,  3''. 


SlonnUon 
permoh. 

Sa«oeMiye 
elonntioD 
pwmoh. 

Permanent 
■et. 

Soocoesive 

permanent 

aet. 

Bemarka. 

Total 

PerMixMe 

Pottndt. 

250 
1,250 
2,500 
5,000 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
16,210 

PavndM. 
1,000 
5,000 
10,000 
20,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
72,840 

Jneh. 
0. 

.000100 
.000333 
.000667 
.001033 
.001067 
.001133 
.001200 
.001267 
.001333 
.001400 
.001933 
.003667 
.004667 
.006000 
.007138 

Inch. 
0. 

.000100 
.000233 
.000334 
.000366 
.000034 
.000066 
.000067 
.000067 
.000060 
.000067 
.000533 
.001734 
.001000 
.001333 
.001133 

Inch. 
0. 
0. 

Ilk*. 
0. 

Initial  load. 

Elastic  limit. 
Tenaileatxength. 

0. 

.000033 

.000033 

Oeneral  summary. 

Tentile  strength  per  aqnare inch  of  oriffinal  aeotion pounds..      72,840 

Blaatic  limit  per  eanare inch  of  original  section do...      36,000 

Klengation  per  inch  after  rapture inch..       .2567 

Skmgation  per  inch  under  strain  at  elastic  limit do...    .001400 

Beductim  in  diameter  at  point  of  rupture do...         .154 

Bednetion  in  area  after  rupture,  per  cent  of  original  section 47.3 

Positioii  of  rupture l".4firomneck 

Character  of  broken  surface silkj 

Blongation  of  inoh  seotfona ".16,  ".88*,  ".a 


Digitized  by  VjOOQIC 


9G 


10-INCH  WIRE-WRAPPED   B.  L.  RIFLE. 


KO.  4707. 

Marks,   bt4i!i 

Diameter  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


AppUed  loads. 

Elongation 
per  mch. 

Successive 
elonjcation 
per  inch. 

Pennaneut 
set. 

Suooossive 

pennaneut 

set. 

Remarks. 

Total. 

Per  square 
Incb. 

Pounds. 
250 
1, 250 
2,500 
5,000 
7,500 
7,7;-.0 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,500 
9,750 
17,750- 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33.000 
34,000 

ri3,ooo 

36,000 
37,000 
38,000 
39,000 
71,000 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001067 
.001133 
.001233 
.001300 
.003067 
.004500 
.005067 
.006333 
.007700 

Inrh. 
0. 

.  000100 
.000233 
.  000334 
.000333 
.000067 
.000066 
.000100 
.000067 
.002367 
.000833 
.000567 
.001268 
.001307 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    71,000 

Elastic  limit  per  siiuare  inch  of  original  section do . . .    34, 000 

Elongation  per  incn  after  rupture inch..      .2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001300 

Ke«lnction  in  diameter  at  point  of  rupture do. . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".  7  from  neck 

Character  of  broken  surface sillcy 

Elongation  of  inch  sections ".  14, ".  44%  ".  19 
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10-lNCH   WIRE-WRAPPED   B.  L.  RIFLE. 
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No.  4700. 

Marks,  ^Tpf^^ 

Diameter,  "'.564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtii,  3". 


Applied  loads. 

Elonsatloii 
permoh. 

Saccessive 
elongation 
per  inch. 

Perraanent 
set. 

SnocesHiro 

permanent 

set. 

fiemarka. 

Total. 

Peraqaaro 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,250 
7.500 
7,750 
8,000 
8,250 
8,500 
17,540 

Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
70,160 

Ineh. 
0, 

.000100 
.000333 
.000667 
.001000 
.001333 
.001800 
.002300 
.002667 
.  003433 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000333 
.000333 
. 000467 
.000500 
.000367 
.000766 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimit. 

TcuAile  strength. 

.000267 

.000267 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    70, 160 

Elastic  limit  per  square  inch  of  original  section do. . .    29, 000 

Elongation  per  inob  after  rnpture inch . .       .  270 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001000 

Keduction  in  diameter  at  point  of  rapture do. . .        .174 

Bednctlon  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rnpture l".08from  neck 

Character  of  broken  surface ~ silky 

Elongation  of  Inch  sections ".  18, ".  22, ".  Al** 

H.Ex.43 7 
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lO-mCH  WIRE-WRAPPED  B.  L.  RIFLE. 


No.  4701. 

Marks,  Vt.V 

Diameter,  ",564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Elongation 
per  inch. 

SnooessiTo 
elongation 
per  inch. 

Permanent 
aet. 

Sncceasive 

permanent 

aet. 

Bemarka. 

Total. 

PerBqnare 
inch. 

Poundt, 
250 
1,260 
2,500 
6,000 
7,000 
7,250 
7,600 
7,760 
8,000 
8,250 
8,500 
8,750 
17,610 

Poundt. 
1,000 
5,000 
10,000 
20,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
70.040 

Inch, 
0. 

.000100 
.000333 
.000607 
.000933 
.001100 
.001467 
.001833 
.002467 
.003000 
.003867 
.004667 

Inch 
0. 

.000100 
.000233 
.000334 
.000266 
.000167 
.000367 
.000360 
.000634 
.000533 
.000867 
.000800 

Inek, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

.000367 

.000367 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    70,040 

Elastio  limit  per  sqnare  inch  of  original  section do...    28,000 

Elongation  per  inch  after  rupture inch..        .260 

Elongation  per  inch  under  strain  at  elasticlimit do...  .000933 

Beduction  in  diameter  at  point  of  rupture do...        .164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".7  from  neok 

Character  of  broken  surface silky 

Elongation  of  inch  aecUons "  Ji,  ".42*, ''.21 
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10-lNCH  WIBE-WRAPPED   B.  L.  EIFLE. 
No.  4702. 
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Marks,  S5&^ 

Diameter,  ".564, 

Sectional  area,  .26  square  inch. 

Ckniged  length,  3'\ 


Applied  loads. 

Elongation 
per  inch. 

elongation 
per  inch. 

Permanent 
set. 

Snccessiye 

permanent 

set. 

^^Bemarka. 

Total. 

Persqnaze 
inoh. 

Poundt. 
250 
1,250 
2,500 
5,000 
6,750 
7,000 
7,260 
7,500 
7,760 
8,000 
8,250 
8,600 
8,750 

17,140 

Poundt. 
1,000 
5,000 
10.000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
68,560 

Inch. 
0. 

.600100 
.000333 
.000700 
.000033 
.001100 
.001300 
.001700 
. 002300 
.003033 
.003667 
.004333 
.005600 

Inth. 
0. 

.000100 
.000233 
.000367 
.000233 
.000167 
.000200 
.000400 
.000800 
.000533 
.000634 
.000066 
.001207 

Ineh. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000600 

.000600 





General  iummary. 

Tensile  strength,  per  sqnare  inch  of  original  section pounds..    68,560 

Elastic  limit  per  square  inch  of  original  section do...    37,000 

Elongation  per  inch  after  rupture inch. .      .  2967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000033 

KeductioD  in  diameter  at  point  ef  rupture do...       .164 

Beduction  in  area  after  rapture,  per  cent  of  original  section  49.7 

Poai lion  of  rapture 1".7  from  neck 

Character  of  broken  surface silky 

Elo2igatioaofi]ioh8e9tioiui ".18, '^42^  ".17 
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10-INCH   WIRE-WRAPPED  B.  L.  RIFLE 


No.  4703. 


Maxk8,VTy 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elonjjratioii 
per  inch. 

Snc^eeaive 
elongation 
perlncb. 

Permanent 
Bet. 

SucoeMiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
250 
1,250 
2,500 
5,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
17.890 

Pounds. 
1,000 
5,000 
10.000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
71,500 

Inch. 
0. 

.000067 
.000300 
.000667 
.000867 
.000933 
.000967. 
.001000 
.001033 
.001188 
.001367 
.001700 
.002067 
.003000 
.003967 

Inch. 
0. 

.000067 
.000233 
.000367 
.000200 
.000066 
.000034 
.000033 
.000033 
.000100 
.000234 
.000333 
.000367 
.000938 
.000967 

0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit 
Tensile  strength. 

0. 

Oeneral  iummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    71,560 

Bastio  limit  per  square  inch  of  original  section do...    29,000 

Elongation  per  incn  after  rupture inch..      .2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001033 

Bedaction  in  diameter  at  point  of  rupture do...       .174 

Reduction  in  area  after  rupture,  per  centof  original  soction 62.8 

Position  of  rupture I'M  from  nock 

Character  of  broken  surface silky 

El<MigaUon  of  inch  sections ".  12, ".  18, ".  41* 


TABULATION  OF  TENSION  SPECIMENS  FROM  lO-INCE  WIBE-WBAPPED 
B,  L.  BIFLE  iCBOZIEB). 

[Stems  8  inches  long,  ".564  diameter.  ] 


No.  of 
test. 

Poeition  in  gun. 

Location 

of  speoi. 

mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 
square 
inch. 

Elonga- 
tio£ 

Con. 
traction 
of  area. 

A  ppeanmce  of  fracture. 

4704 
4705 
4706 
4707 
4700 
4701 
4702 
4708 

Jacket  Ko.  1... 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Outside. 

Middle  . 
....do... 
....do... 

Oatside. 

Uiddle  . 
....do... 

Inside.. 

Pound*. 
85,000 
80,000 
36,000 
84,000 
29,000 
28,000 
27,000 
29,000 

Pound*. 
73,660 
68,960 
72,840 
71,000 
70,160 
70,040 
68,560 
71,660 

P*re*nt. 
20.7 
26.8 
26.7 
25.7 
27.0 
26.0 
26.7 
23.7 

Poreent. 
89.2 
49.7 
47.2 
49.7 
62.2 
49.7 
49.7 
62.2 

Do.* 
Do.* 
Do.t 
Do.t 
Do.t 
Dat 

*Bieeohend. 


tHuiUMid. 
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12-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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12-mCH  STEEL  B.  L.  RIFLEa 

Tube  Ko.2. 
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Marks,  gS'M 

Length,  6''. 

Diameter,  l'M28. 

Sectional  area,  1  sqnare  incli. 

Ganged  length,  H', 


No.  962. 


AppUed  loads. 

ComprM- 

don  per 

inch. 

Sncceaslre 

oomprea- 

sion  per 

inch. 

Permaaent 
set. 

SacoeaaiTe 

permanent 

aet. 

Bemarkft. 

Total. 

PerMnare 
iDon. 

Pcundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,0<0 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
100,700 

Poundi. 

1,000. 

5,000 
10,000 
16,000 
20.000 
25.000 
30,000 
85,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
100,700 

0. 

.000125 
.000250 
.000400 
.000576 
.000750 
.000025 
.001100 
.001300 
.001325 
.001376 
.001425 
.001475 
.001625 
.002126 
.004375 
.005250 
.006000 
.006425 
.007200 
.008150 
.010000 
.011560 
.013126 
.014300 
.016700 
.018250 
.020300 
.022176 
.024426 

IfUih, 

0. 

.000125 
.000125 
.000150 
.000175 
. 000175 
.000176 
.000175 
.000200 
.000025 
.000050 
.009050 
.  000050 
.000050 
.000600 
.002250 
.000875 
.000750 
.000425 
.000775 
.000950 
.001850 
.001560 
.001575 
. 001175 
.002400 
.001550 
.002050 
.001876 
.002250 

Inch, 
0. 

Inch. 

Initial  load. 

0. 

0. 

Elaatio  limit. 

Ultimate  strength. 

Failed  by  triple  fleznre. 
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12-IKGH   ST£EL   B.  L.  BIFLEfiL 

Tubs  No.  3« 


1^0.988. 


Marks,  i^^^ 

Length,  5''. 

Diameter,  1".118. 

Sectional  area,  .982  sqnare  inch« 

Gauged  length,  4'^ 


Applied  loads. 


Total. 


Per  sqQftre 


ersan 
inch, 


Compru^ 

■ion  per 

inon. 


Suooeftsire 

comprM- 

aion  per 

inob. 


Pennanent 


Snooeeaiye 

peniuinent 

set. 


Remarks. 


Poundt. 
»82 
4.910 
9,820 
14,730 
19,640 
24,S50 
20,460 
84,870 
89,280 
40,262 
41,244 
42,226 
43.208 
44,190 
45,172 
46,164 
47.186 
48,118 
49,100 
51,064 
53,028 
54,992 
66,956 
58,920 
60,884 
62,848 
64,812 
66,776 
68,740 
101,600 


Poundt, 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
103,460 


Inch, 
0. 

.000050 
.000176 
.000300 
.000450 
.000600 
.000800 
.000950 
.001125 
.001176 
.001200 
.001250 
.001300 
.001350 
.001425 
.001475 
.002425 
.003000 
.003800 
.005175 
.006325 
.007875 
.009625 
.011000 
.012125 
.014000 
.015526 
.017075 
.019400 


Jneh. 
0. 

.000060 
.000125 
.000125 
.000150 
.000150 
.000200 
.000150 
.000175 
.000050 
.000025 
.0000^0 
.000050 
.000050 
.000075 
.000050 
.000950 
.000575 
.000800 
.001375 
.001150 
.001550 
.001750 
.001376 
.001125 
.001875 
.001525 
.001550 


Inch, 
0. 
0. 


Jndk. 


Initial  load. 


0. 
.000025 


Elastic  limit. 


.002100 


.002075 


.006700 


.016700 


.007900 


Ultimate  strensfth. 


Failed  by  triple  flexure. 
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Marks,  J«$5 

Diameter,  ".563. 

Sectional  area,  M  square  inch. 

Gauged  length,  3". 


12-IKCH   STEEL   B.  L.  EIFLES. 

Tube  No.  5. 
No.  4063. 


105 


Applied  loada. 

perUich. 

Snooeaslye 

Permanent 
set. 

Saocessire 

perniAnent 

set. 

Bemarks. 

Totad 

Fermiuure 
inch. 

P0VUid9. 

250 
1.250 
2,500 
6,000 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11.600 
21,640 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
86.560 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001183 
.001400 
.001433 
.001533 
.001607 
.003667 
.004433 

.eo66e7 

Inch. 
0. 
.000100 
.000200 
.000333 
.000367 
.000133 
.000207 
.000033 
.000100 
.000134 
.002000 
.000766 
.001234 

Inoh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  streDgfh. 

0. 
.000067 

"".' 660067" 

General  mmmary. 

Tensile  strength  per  mnare  inch  of  oriffinal  section pounds..    86,560 

Slssticlimit  per  sauare inch  of  original  section do...    41,000 

BlongatioD  per  incnafter  rupture inoh..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001438 

Bednotion  in  diameter  at  point  of  rupture do...       .163 

Beduction  in  area  after  rupture,  percent  of  original  aection 47.2 

Position  of  rupture r'.4froni  neck 

Character  of  broken  surfiMie silkv 

Blongation  of  inch  sections ".21,  ".32*,  ".l'2 
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12-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  6. 
No.  4662. 


Marks,  Sf;£ 

Diameter,  ''.664. 

SectioBal  area,  .25  square  incli. 

Gauged  length,  S". 


Applied  loads. 

m^Mi  <pa4-l  A« 

Saocesslye 
elongation 
per  inch. 

Permanent 
aet. 

Sacoesalve 

TotiJ. 

Per  square 
inok. 

perlnoh. 

pennauent 
aet. 

Remarks. 

Poundi. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,006 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

23,870 

Pounds, 
1,000 
5,000 
10.000 
20,000 
30,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
03,480 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000067 
.001133 
.001838 
.001367 
.001400 
.001438 
.001500 
.001588 
.001600 
.001633 
.001667 
.001700 
.002333 
.003388 
.006000 
.006667 
.007400 

Ineh. 
0. 

.000067 
.000238 
.000388 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.000633 
.001000 
.002667 
.000667 
.000733 

IWih. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
Tenaile  strength. 

0. 
0. 

General  sumnvary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..    08,480 

Elastic  limit  per  square  inch  of  orlginu  section do...    48.000 

Elongation  per  inch  after  rapture inoh..      .2188 

Elongation  per  inch  under  strain  at  elaatio  limit do...  .001700 

Bednction  in  diameter  at  point  of  rapture do...       .184 

Beduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

IDcmgation  of  inoh  sections «ai,".87%".U 
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12-INCH   STEEL   B.  L.  RIFLES. 
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Tube  No.  7. 

Ko.  4718. 
Marks,  ?$5 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Snecesaiye 
perlnoh. 

Pennaaeiit 

set. 

SncoeMiye 

Remarks. 

Total. 

PerMiure 
Inc^. 

per  mob. 

Pavndt. 

250 

1.250 

2.500 

5,000 

7,500 

a  750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250 

12.500 

12,750 

18,000 

22,640 

Poundf. 
1,000- 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41.000 
42^000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
90,560 

Inch. 

0. 

.000067 
.000233 
.000567 
.000900 
.001038 
.001800 
.001333 
.001367 
.001400 
.001438 
.001467 
.001533 
.001567 
.002383 
.003733 
.005738 
.006500 
.007833 

Inch. 
0. 

.000067 
.000166 
000384 
.000388 
.000138 
.000267 
.000038 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000766 
.001400 
.002000 
.000767 
.000838 

Inch. 
0. 

In4h. 
0. 

Initialload. 

Elastic  Umit 
Tensile  strength. 

—.000033 
—.000033 

—.000038 
0. 



General  summary. 

Tensile  strenfcth  per  square  inch  of  orinud  section pounds..    00,560 

XUstie  limit  per  sqnare  incli  of  original  section do...    47,000 

Elongation  per  inon  after  rupture inch..      .2200 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001567 

Xednotion  in  diameter  at  point  of  rupture do...       .154 

Bedaotion  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1".  4  from  neck 

Cbaraoterof  broken  surface.. t silky 

Xlongattonofinohseotloiis ".18,  ".86*,  ".17 
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12-IKCH  STEEL  B.  L.  BIFLES. 

Tube  No.  7. 


ITo.  4717. 

Marks,  gf;T 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  l<Mds. 

Elonfftttioii 
perindi. 

Sncceasi^e 
eloDffation 
per  inch. 

Pennuient 
■et. 

SnoceeslTe 

pennaneut 

set. 

Bemwks. 

Total. 

Per  sqnare 
inch. 

Foundi, 
250 
1,250 
2,500 
5,000 
7,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 

12,250 

12,500 
12,750 
13.000 
13,250 
21,560 

Foundi, 
1,000 
5,000 
10,000 
^     20,000 
80,000 
85,000 
40,000 
41,000 
AOOO 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

40, 000  J 

50,000 
51,000 
52.000 
63,000 
86,240 

Inch, 
0. 

.000007 
.000300 
.000938 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.001700 
.001800 
.002667 
.005000 
.007667 
.008333 
.000067 

Ineh. 
0. 

.000067 
.000233 

.000367 
.000200 
.000167 
.000033 
.000033 
.000034 
.000060 
.000067 
.000033 
.000034 
.000033 
.000100 
.000867 

.002667 
.000666 
.000734 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

BUMtie  limit. 
Tensile  strength. 

0. 
0. 

'  ChneraJ  9ummary, 

Tensile  strength  per  square  inch  oforieinal  section pounds..    86,240 

Elastic  limit  per  sqnare  inch  of  origiuiQ  section do...    48,000 

Elongation  per  inch  after  rapture inch..      .2187 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Beductionin  diameter  at  point  of  rupture t do...       .164 

Beduotion  in  area  after  rupture,  par  cent  of  original  section 49,7 

Position  of  rupture ".95fhnnneok 

Charaoter  of  broken  surfiuse silky 

XUngiitioiiofiiiohMCttoiia • ••'Ml,''ao,".88* 
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12-IKCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  a. 
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BTo.  WS. 


Marks,  ggi 

Lengthy  5^'. 

Diameter,  "1.127. 

Sectional  area,  1  square  inch. 

Gauged  length,  4J', 


AppUed  loads. 

Compres- 
sion per 

SuocesslTe 
compres- 
sion per 
inc&. 

Permanent 
set 

SnccossiTe 

permanent 

set 

Semarks. 

Totol 

Per  Baaare 

P9und$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
66.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
109,300 

PoundM. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
90,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,000 
00,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
100,800 

Inch, 
0. 

.000126 
.000250 
.000400 
.000550 
.000700 
.000875 
.001026 
.001250 
.001275 
.001326 
.001375 
.001400 
.001450 
.001575 
.002075 
.004100 
.004750 
.005200 
.006550 
.007925 
.009225 
.010450 
.011775 
.013250 
.014875 
.016460 
.017750 
.019626 
.021600 
.028200 

Inch, 
0. 

.000125 
.000125 
.000150 
.000150 
.000150 
.000175 
.000150 
.000225 
.000025 
.000050 
.000050 
.000025 
.000050 
.000125 
.001400 
.001125 
.000650 
.000450 
.001350 
.001375 
.001300 
.001225 
.001325 
.001475 
.001625 
.001575 
.  001300 
.001875 
.001975 
.001600 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

ElasUc  limit 



Xntiraate  strength. 

Failed  by  triple  flexure. 
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12-INCH  STEEL  B.  L.  RIFLES. 

Jacket  'So.  4. 


No.  4622. 
Majks,  ^^^^4  J 
Diameter,  ".564. 
Bectional  area,  .25  square  inch. 
Ganged  length,  3". 


AppUed  loads. 

Elongation 
per  Inch. 

Sacceaaive 
olongation 
per  inch. 

Permanent 
set. 

Sncoessive 

permanent 

sot. 

Komarkfl. 

Total. 

Per  sqnare 
inch. 

Pounds. 
250 
1,250 
2,500 
5.000 
7,500 
8,750 
10,000 
10,500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
24.360 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,0U0 
52,000 
53,000 
54,000 
65,000 
97,440 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001100 
.001267 
.001333 
. 001367 
.001400 
.001438 
.001500 
.001567 
.001600 
.001633 
.001700 
.001933 
.003167 
.  0a3933 
.005000 
.005867 

Inch. 
0. 

.000100 
.000167 
.000333 
.  000333 
.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000067 
.    .000067 
.000033 
.000033 
.000067 

!  001234 
.000766 
.001067 
.000867 

Inch. 
0. 
0. 

Inch. 
0. 

Iiiitial  load. 

Elasticlimit. 
Tensile  strength. 

0. 

0. 



::::::::::::•:::::::::: 

Geptral  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    07,440 

Elasticlimit  per  square  inch  of  original  section do  ..    60,000 

Elongation  per  inch  after  ruptnre i nch .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Keduotion  in  diameter  at  point  of  rapture do...      0.144 

Redaction  in  area  after  rupture,  per  cent  of  original  section do...       46.6 

Position  of  rupture ".9  from  neck 

Character  of  hroken  surface silky 

Elongation  of  inch  aectioM..... » ".31*. 'UT, 'MS 
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12-INCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  4. 


Ill 


No.  4620. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  Uiads 

EloneatioD 
permch. 

Succeseiye 
elongation 
periach. 

Permanent 

set. 

Sncoesaive 

permanent 

set. 

BemarkB. 

Total. 

Per  square 
indi. 

Potmdt. 
250 
1,250 
2,600 
5,000 
7,500 
8,760 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13.250 
13,500 
13,750 
28,810 

Pounds, 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43.000 
44,000 
45,000 
48,000 
47.000 
48,000 
49,000 
50.000 
51.000 
62.000 
53,000 
54,000 
56,000 
05,240 

Inth. 
0. 

.000100 
.000300 
.00063  J 
.001000 
.001100 
.001300 
.001387 
.001400 
.001433 
.001487 
.001500 
.001538 
.001587 
.001800 
.001887 
.001987 
.002687 
.004000 
.0053;J3 
.008187 

Inch, 
0. 

.000100 
.000200 
.000333 
.000387 
.000100 
.000200 
.000087 
.000033 
,000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000087 
.OOQ.JOO 
.000700 
.001333 
.001333 
.000634 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  lood, 

• 
Elastic  limit 

Tensile  strength. 

0. 

0. 

General  Bummary» 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .    05,240 

Elastic  limit  per  sonare  inch  of  original  section -. do...    60,000 

Elongation  per  incn  after  ruptore inch..      .1833 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001887 

Bedaction  in  diameter  at  point  of  ruptaxe do. . .        .  144 

Bednction  in  area  after  rapture,  per  cent  of  original  section 44.8 

Poaition  of  rapture 1".6  from  neclc 

Chaxaoter  of  broken  sorfaoe granular,  80  per  cent;  silky,  40  per  cent 

Eknsattoiof  iaohseotioBa "di,  ".30*,  'MO 
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12-INCH   STEEL   B.  L.  RIFLES. 


Jacket  If  o.  4. 

No.  4621. 
Marks,  g^i. 
Diameter,  ".664. 
Sectional  area,  .26  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Klonj^Atinn 
perluch. 

SacccBsivo 
oluii  Ration 
I)er  inoh. 

Porraanent 
sot. 

SticcoaaiTe 

pormanent 

[sot. 

Remarka. 

Tot*L 

Persqaarc 
inoh. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
22,930 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,005 
49,000 
50,000 
51,000 
91,720 

Inch. 
0. 
.000100 
.000267 
.000600 
.  000033 
.001100 
.0013(K) 
.001307 
.001400 
. 001467 
.  OOlfiOO 
.001567 
.001767 
.0037:W 
.00^1667 
.005500 
.006267 

Inch. 
9. 

.000100 
.000167 
.000333 
.000333 
. 000267 
.000200 
.000067 
.000033 
.000067 
. 000033 
.000067 
.000200 
.001966 
.OOWKW 
.000833 
.000767 

Inch. 

0. 

0. 

Ineh. 
0. 

Initialload. 

ElaatioUmlt. 
Tenaile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  iuoli  of  original  section ponnds . .    91, 720 

Elasticlimit  per  sa  uare  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001567 

Reduction  in  dmmotor  at  ]>oint  of  rnpturo do...        .134 

Reduction  in  area  aft4^r  rupture,  percent  of  original  section 41.9 

Position  of  rupture ".2  firom  middle  of  stem. 

Character  of  brok  on  surface silky,  00  per  cent;  grannlar,  40  per  cent 

Elongation  of  inoli  sections ".15,  ".35*,  ".15 
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12-INCH   STEEL   B.  L.  RIFLES. 
IS^-IKCH  STEEL  B.  L.  BIIXES. 

CHEMICAL  COMPOSITION  OF  TUBE  No.  S,  AND  JACKET  No.  S. 
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Compres- 
Bi<m-t«8t 
nnmber. 

Nnm- 
ber of 
Riflo. 

Position 

in 

Riflo. 

Carbon. 

Manga- 
nese. 

Silicon. 

Snlphnr. 

Phospho- 
rus. 

Total. 

Graph- 
iUc. 

Com- 
bined. 

962 
963 

2 
3 

Tube.. 
Jaclset. 

0.252 
0.306 

0.027 
0.009 

0.225 
0.297 

0.672 
0.638 

0.154 
0.150 

0.030 
0.028 

0.025 
0.022 

12-IHGH  STEEL  B.  L.  BIFLES. 

SPECIFIC  GRAVITY  AND  HARDNESS  OF  TUBES,  JACKETS,  AND  HOOPS. 
No  teuAion  tests  of  these  specimens. 


Number 

of 

Rifle. 


Position 

in 
Rifle. 


Tube  . 
...do. 
Jarket 
Hoop  . 
do  . 


Marks  on  specimen. 


12R,T-BR.M. 
12  Ra  T— B  R,  M. 
12R,  J— BR,M. 
12R,A,-BR4M 
12R,Ar-R«M.. 


Specific 
gravity. 


7.8550 
7.8683 
7.8542 
7.8534 
7.8611 


Hardness. 


16.73 
10.39 
18.58 
23.84 
22.14 


Tabulation  of  TenMon  specimens  from  IB-inch  Steel  B.  L,  Rifles, 
[Stems  3  inches  long,  '^564  diameter.] 


No.  of 
test. 

Position  in  gun. 

Location 
ofspoci- 
meus. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 
square 
inch. 

Elonga- 
tion. 

Con- 
trac- 
tion of 
area. 

Appearance  of  fracture. 

4663 
4682 
4718 
4717 
4622 
4620 

4621 

TubeNo.5 

....do 

Middle  . 
...do 

Poundt. 
41,000 
49,000 
47.000 
48,000 
50,000 
50,000 

46,000 

Poundt. 
86,560 
93,480 
90,560 
86,240 
97,440 
95,240 

91,720 

Pr.et. 
21.7 
21.3 
22.0 
21.7 
20.3 
18.3 

21.7 

Pr.  ct. 
47.2 
41.9 
47.2 
49.7 
46.6 
44.6 

41.9 

Silky.* 
Do.t 
Do.* 
Do.t 
Sillcy.* 

Gran  ular,  60  percent ; 

sillty,  40  percent.! 

Granular,  40  percent ; 

silky,  60  per  cent.t 

TubeNo.7 

do 

...do.... 
...do 

Jacket  No.4  ... 
...-do 

....do 

Middle  . 
...do.... 

...do.... 

*  Breech  end.  t  Muasle  end. 

Tribulation  of  Compression  specimens  from  IS-inoh  Steel  B.  L.  Rifles. 


No.  of 
test. 

Position  in  gun. 

Location  of 
specimens. 

ElSHtlO 

limit  per 
square 
inch. 

Ultimate 

strength 

per  square 

inch. 

Manner  of  failure. 

062 
989 
963 

TubeNo.2 

Tube  No.  3 

Middle 

.  ..do   

Pounds, 

45,000 
47, 000 
45.000 

Poundt. 
100. 700 
108,460 
109,300 

Triple  flexure  * 
Do.* 
Do.* 

Jacket  No. 3.... 

Middle 

H.  Ex.  48 S 


*  Breech  end. 


*  Digitized  by  VjOOQIC 
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12-INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODIES. 
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12-INCH   B.  L.  BIPLED   MOETARa 

Body  No.  2  (second  casting). 

Fo.  4527. 

Marks,  «^^.^^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch« 
Gauged  length,  20''. 
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Eloncatloii 
perlnoh. 

Snooeisive 
ekmgation 
perlnch. 

Permanent 
set. 

Snooesaive 

Bemafka. 

Total. 

Per  square 
indi. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 

IfUth. 

0. 
.000050 
.000100 
.000150 
.000206 
.000260 
.000315 
.000380 
000450 
.000510 
.000580 
.000660 
.000750 
.000835 
.000920 
.001020 
.001145 
.001260 
.001420 
.001575 
.001790 
.002040 
.002325 
.002660 
.003140 

Inch, 
0. 
.000050 
.000050 
.000050 
.000056 
.000056 
.000055 
.000005 
.000070 
.000060 
.000070 
.000080 
.000090   ' 
.000085 
.000085 
.000100 
.000125 
.000115 
.000160 
.000155 
.000215 
.000250 
.000285 
.000:^25 
.000400 

Inch. 
0. 

Tneh. 
0. 

Initial  load. 
Tenalle  strength. 

0. 

.000020 

.000020 

.000050 

.000080 

.000090 

.000040 

.000150 

.000060 

.000245 

.000095 

.000400 

.000155 

.000000 

.000290 

.001135 

.000445 

Fractured  6  inches  from  neck*    Appearance,  uniform,  granular. 
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12-INCH    B.L.  RIFLED    MORTARS. 


No.  4528. 


Marks,  ^^^M^J^« 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


Applied  loodB. 

Eloneation 
perliioh. 

SncocssiTO 
ttloDfratioii 
per  inch. 

Permanent 
aet. 

Snccoasivo 

purmanont 

sot. 

Eemarka. 

Total. 

Peraquare 
inch. 

Powidt, 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
80,780 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
30,780 

Inch. 
0. 

.000045 
.000090 
.000140 
.000100 
.000235 
.000285 
.000835 
.000385 
.000445 
.000500 
.000556 
.000625 
.000690 
.000750 
.000825 
.000900 
.000070 
.001060 
.001150 
.001255 
.001380 
.001500 
.001655 
.001850 

Inch. 
0. 

.000045 
.000045 
.000050 
.000050 
.000045 
.000050 
.000050 
.000050 
.000060 
.000055 
.000055 
.000070 
.000065 
.000060 
.000075 
.000075 
.000070 
.000090 
.000090 
.000105 
.000125 
.000120 
.000155 
.000105 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 
TenaUe  strength. 

0. 

.000005 

.000005 

.000010 

.000005 

.000035 

.000025 

.000060 

.000025 

.000095 

.000035 

.000150 

.000055 

.000240 

.000090 

.000380 
.000500 

.000140 
.000120 

Fractured  V  from  neck.    Appearance,  uniform,  granular. 


Digitized  by  VjOOQIC 


Marks,  12  M^i^TE. 

Length,  10".5! 
Diameter,  l'M29. 


12-INCH   B.   L.   RIFLED   MORTARS. 
No.  964. 
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Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  6". 


Applied  loads. 

Compres- 

sioii  per 

inch. 

Snociwsive 

cimipi-es- 

siou  per 

inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

PoundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
88,000 
84,000 
85,000 
36,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
60,280 

PoundM. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85.000 
86,000 
87,000 
88,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,280 

Inch. 
0. 
.00006 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00044 
.00048 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00100 
.00106 
.00110 
.00120 
.00130 
.00136 
.00144 
.00154 
.00166 
.00176 
.00186 
.00198 
.00220 
.00232 
.00248 

.00302 
.00340 
.00878 
.00410 
.00456 
.00500 
.00550 
.00600 
.00646 
.00710 
.00776 
.00856 
.00900 
.00958 
.01042 
.01154 
.01248 

Inch. 
0. 

.00006 
.00006 
.00004 
.00006 
.00006 

.oooai 

.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00010 
.00006 
.00004 
.00010 
.00010 
.0(M)06 
.00008 
.00010 
.00012 
.00010 
.00010 
.00012 
.00022 
.00012 
.00016 
.00022 
.00032 
.00038 
.00038 
.00032 
.00046 
.00044 
.00050 
.00050 
.00046 
.00064 
.00006 
.00080 
.00044 
.00058 
.00084 
.00112 
.00094 

Inch. 
0. 

Inch. 
0. 

Initial  load. » 

* 
Ultimate  strength. 

0. 

.00004 

.00004 

.00010 

.00006 

.00026 

.00016 

.00040 

.00014 

.00156 

.00116 

.00336 

.00180 

.00600 

.00264 

.00950 

.00350 

Failed  by  triple  flexure. 
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12-inch  b.  l.  rifled  mortaes. 
Body  No.  4. 


Marks,  "M^RjTB. 

Diameter,  l".'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


No.  4529. 


Applied  loads. 

Elongation 
perinoh. 

SoocoiiRive 
elongation 
per  inch. 

Permanent 
•et. 

Snoceaaive 

permanent 

set. 

Bomarka. 

Total. 

Per  square 

Pounds. 
1,000 
2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
24,930 

Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
24,980 

Ineh. 
0. 

.000050 
.000100 
.000160 
.000205 
.000200 
.000316 
.000380 
.000446 
.000505 
.000575 
.000645 
.000720 
.000705 
.000880 
.000960 
.001055 
.001160 
.001296 
.001415 
.001995 
.001776 
.002010 
.002285 

Ineh. 
0. 
000050 
.000050 
.000050 
.000055 
.000055 
.000065 
.000065 
.000065 
.000060 
.000070 
.000070 
.000075 
.000076 
.000085 
.000080 
.000095 
.000106 
.000135 
.000120 
.000180 
.000180 
.000235 
.000276 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.000005 

.000005 

.0000!» 

.000030 

.000050 

.000015 

.000085 

.000035 

.000130 

.000045 

.000195 

.000065 

.000905 

.000110 

.000505 

.000200 

^.000845 

.000340 

1— 

Fractured  6"  from  neck.    Appearance,  uniform,  granular. 
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12-INCH   B.   L.    RIFLED   MORTARS. 
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No.  4530. 


Marks,  ^2^^,'^^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  2(K'. 


Applied  loftds. 

Elongation 
per  inch. 

Sacceaaive 
eloneation 
per^ch. 

Permanont 
aet. 

Saoooanlve 

periuHnent 

set. 

Bomarka. 

Total. 

Pear  aquare 

Jhtvnda. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,410 

Poundt, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,410 

Ineh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.OOOIiOO 

.ooo:)55 

.000405 
.000465 
.000540 
.000505 
.000655 
.000710 
.000795 
.000860 
.000940 
.001010 
.001110 
.001205 
.001310 
.001435 
.001575 
.001740 
.001936 

Inch, 
0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000060 
.000075 
.000055 
.000060 
.000055 
.000085 
.000065 
.000080 
.000070 
.000100 
.000005 
.000105 
.000125 
.000140 
.000165 
.000196 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tenallo  8treng:ih. 

0. 

.000005 

.000005 

JL.. 

.000035 

.000030 

.000050 

.000016 

.000065 

.000015 

.000110 

.000045 

.000180 

.000070 

.000260 

.000080 

.000450 
.000505 

.000190 
.000115 

Fractured  1/^5  from  middle  of  stem.    Appearance,  uniform,  granular. 
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12-INCH   B.   L.   BIFLED   MORTARS. 


No.  967. 


Marks,  ^me^^e. 

Length,  10".5.' 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,100 


Per  sqnare 
inch. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,100 


Compres* 

siou  per 

inch. 


Inch. 

0. 

.00005 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 
.00046 
.00050 
.00056 
.00060 
.00066 
.00074 
.00076 
.00082 
.  00086 
.00094 
.00104 
.00108 
.00114 
.  00120 
.00124 
.00132 
.OOIU 
.00152 
.00166 
.00176 
.00196 
.00210 
.00234 
.00256 
.00290 
.00810 
.00340 
.00376 
.00424 
.00476 
.00516 
.00546 
.00602 
.00664 
.00704 
.00766 
.00796 
.00850 
.00898 
.00968 


SacceMive 

compres- 

aion  per 

incu. 


Inch. 
0. 

.00005 
.00005 
.00004 
.00004 
. 00004 
.00004 
.00001 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00002 
.00006 
.00004 
.00008 
.00010 
.00004 
.00006 
.00006 
.00004 
.00008 
.00012 
.00008 
.00014 
.00010 
.00020 
.00014 
.00024 
.00022 
•00034 
.00020 
.00030 
.00036 
.00048 


.00040 
.00030 
.00056 
.00062 
.00040 
.00052 
.00040 
.00054 
.00048 
.00070 


Permanent 
•et. 


Inch. 


.00002 


.00006 


.00028 


.00114 


.00270 


.000470 


.00700 


Saccesslve 

X>emianent 

set 


IfUlu 


.00002 


.00004 


.00022 


.00086 


.00156 


.00200 


.00230 


Honiarks. 


Initial  load. 


TTltlniate  strenfrth. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.    L.   RIFLED   MOETAKS. 
2f  0.968. 
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Marks,  ^^^B^:^»- 
Length,  10''.5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Applied  loada. 


TotaL 


PersouAre 
incn. 


Compres* 

Bion  per 

IncA. 


SacccMiye 

compreB- 

sion  per 

inch. 


Permanent 


SnccesfiiTe 

permanent 

aet. 


^marka. 


Pounds, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000- 
29,000 
30,000 
31,000 
32.000 
93,000 
34,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
41,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,100 


Pottndt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,100 


Inch. 
0. 

.00008 
.00012 
.00016 
.00020 
.00026 
.00032 
.00036 
.00042 
.00048 
.00054 
.00060 
.00066 


.00076 
.00082 
.00088 
.00006 
.00100 
.00108 
.00110 
.00122 
.00130 
.00138 
.00146 
.00154 
.00160 
.OOMO 
.00188 
.00200 
.00216 
.00240 


.00292 
.00330 
.00366 
.00400 
.00442 
.00480 
.00530 
.00596 
.00630 
.00602 
.00700 
.00820 
.00870 
.00940 
.01006 
.01100 
.01218 


Ineh, 
0. 

.00008 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00018 
.00012 
.00016 
.00024 
.00020 
.000112 
.00038 
.00030 
.00034 
.00042 
.00038 
.00050 
.00066 
.00034 
.00062 
.00068 
.00060 
.00050 
.00070 
.00066 
.00004 
.00118 


Inch. 
0. 


Ineh. 

0.      Initial  load. 


.00004  I    .00004 


.00000  I        .00002 


.00010  i    .00004 


.00016  I    .00000 


.00026     .00010 


.00050     .00030 


.00151     .00008 


.00330 


.00176 


00576     .  00216 


.00338 


.00362 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-lNCH   B.   L.    RIFLED   MOETABS. 
No.  909. 


Length,  IC'.s! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 

Per  square 
inch. 

Pound*. 

Povndt. 

1,000 

l.COO 

2,000 

2,000 

8,000 

3,000 

4,000 

4,000 

5,000 

6,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

16,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

.  23,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26.000 

27,000 

27,000 

28,000 

28,000 

29,000 

29,000 

80,000 

30,000 

81,000 

81,000 

82,000 

32,000 

83,000 

88,000 

34,000 

84,000 

85,000 

85,000 

36,000 

86,000 

87,000 

87,000 

38,000 

38,000 

80,000 

89,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42,000 

48,000 

43,000 

44,000 

44,000 

45,000 

45,000 

46,000 

46,000 

47,000 

47,000 

48,000 

48,000 

49,000 

40,000 

60,000 

50,000 

60,480 

60,480 

Compres- 
sion per 
in. 


incl 


Inch. 
0. 

.00006 
.00010 
.00014 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00048 
.00054 
.00060 
.00068 
.00072 
.00076 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00122 
.00130 
.00134 
.00140 
.00150 
.00102 
.00172 
.00184 
.00196 
.00216 
.00236 
.00266 
.00206 
.00320 
.00358 
.00406 
.00440 
.00492 
.00544 
.00606 
.00660 
.00730 
.00802 
.00862 
.00932 
.01034 
.01152 


Successive 
compres- 
sion per 
inch. 


Ineh. 
0. 

.00006 
.00004 
.00004 
.00002 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00004 
.00006 
.00010 
.00012 
.00010 
.00012 
.00012 
.00020 
.00020 
.00030 
.00030 
.00024 
.00038 
.00048 
.00034 
.00052 
.00052 
.00062 
.00054 
.00070 
.00072 
.00060 
.00070 
.00102 
.00118 


Permanent 
set. 


Inch. 

0. 

0. 


—.00004 


.00010 


.00028 


.00000 


.00234 


.00490 


.00866 


Successive 

permanent 

set. 


Inch, 


—.00004 


,00004 


.00010 


.00018 


.00062 


.00144 


.00256 


.00376 


Bomarks. 


Initial  load. 


Ultimate  strength. 


Failed  b^  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.   L.   RIFLED   MOBTABS. 

Body  No.  5, 
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Ko.  4531. 


Marks,  12  Mi^TE, 

Diameter,  1/'120. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  lengtti,  20"'. 


Appliod  loads. 

issr 

Successive 
elonntioii 
perlnch. 

Permanent 
set. 

Saooessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

Paundt, 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

33,000 

24.000 

25,000 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

0. 

.000060 
.000100 
.000150 
.000200 
.000255 
.000310 
.000375 
.000435 
.000406 
.000650 
.000615 
.000685 
.000755 
.000825 
.000906 
.000090 
.001080 
.001190 
.001300 
.001460 
.001625 
.001855 
.002056 
.002400 

Inch, 
0. 
.000060 

.000060 
.000050 
.000060 
.000065 

.000055 
.000065 
.000060 
.000060 
000055 
.000065 
.000070 
.000070 
.000070 
.000080 
.000085 
.000090 
.000110 
.000110 
.000160 
.000165 
.000230 
.000200 
.000M5 

Inek. 
0. 

Inch. 
0. 

Initial  IomL 
Tensile  strength. 

.000005 

.000006 

.000036 

.000030 

.000056 

.000020 

.000080 

.000025 

.000100 

.000020 

.000140 

.000040 

.000250 

,000110 

.000420 

.000170 

.000685 
.000040 

.000275 
.000245 

Fractured  ll''  from  neck.    Appearance,  granular,  mottled. 


Digitized  by  VjOOQ IC 
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12-INCH    B.  L.  RIFLED    MORTARS. 


No.  4528. 


12MB.TR1 


Marks,  "1ft,f 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


Applied  loodB. 

"Sssr 

SncoesBiTO 
dongation 

Permanent 

B6t. 

SnccesRlve 
purmanont 

BOL 

Itouarks. 

Total. 

PerMuare 
inch. 

PowndM, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,000 
U.00O 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
80.780 

Poundt. 

1,000 
2,000 
8,(H)0 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
26,000 
80,780 

JfMA. 
0. 

.000045 
.000090 
.000140 
.000190 
.000235 
.000285 
.000335 
.000385 
.000445 
.000500 
.000556 
.000625 
.000680 
.000750 
.000825 
.000900 
.000070 
.001060 
.001150 
.001255 
.001380 
.001500 
.001655 
.001850 

Inch. 
0. 

.000045 
.000045 
.000050 
.000050 
.000045 
.000050 
.000050 
.000050 
.000060 

.oooa'i5 

.000055 
.000070 
.000065 
.000060 
.000075 
.000075 
.000070 
.000090 
.000090 
.000105 
.000125 
.000120 
.000155 
.000195 

JfMA. 

0. 

Inch. 
0. 

Initial  load. 
Tensile  strengtii. 

0. 

.000005 

.000005 

.000010 

.000005 

.000035 

.000025 

.000060 

.000025 

.000095 

.000035 

.000160 

.000055 

.000240 

.000090 

.000380 
.000500 

.000140 
.000120 

Fractured  V  from  neck.    Appearance,  uniform,  granular. 


Digitized  by  VjOOQIC 


12-INCH   B.   L.   RIFLED   MORTARS. 
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No.  964. 


Marks,  12  M^i^TE. 

Length,  10".5! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 

Com  proa- 

aioxi  per 

inch. 

SnoGcaeivo 

cuniprea- 

Hiuu  per 

inch. 

Permanent 
set. 

SnccessiTe 

permanent 

set. 

Bomarka. 

Total. 

Per  sqnare 
inch. 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82.000 
33,000 
84,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000, 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
59,280 

Povnd8. 
1,000 
2,000 
3,000 
4,000 
6.000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
2.%  000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
85.000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
59,280 

7n«A. 
0. 
.00006 
.00012 
.00016 
.00022 
.00028 
.00032 
.000.38 
.00044 
.00048 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00100 
.00106 
.00110 
.00120 
.00130 
.00136 
.00144 
.00154 
.00166 
.00176 
.00186 
.00198 
.00220 
.00232 
.00248 
.00270 
.00302 

.00878 
.00410 
.00456 
.00500 
.00550 
.00600 
.00646 
.00710 
.00776 
.00856 
.00900 
.00958 
.01042 
.01154 
.01248 

Inch. 
0. 
.00006 
.00006 
.00004 
.00006 
.00006 

.oooai 

.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00010 
.00006 
.00004 
.00010 
.00010 
.00006 
.00008 
.00010 
.00012 
. 00010 
.00010 
.00012 
.00022 
.00012 
.00016 
.00022 
.00032 
.00038 
.00038 
.00032 
.00046 
.00044 
.00050 
.00050 
.00046 
.00064 
.00006 
.00080 
.00044 
.00058 
.00084 
.00112 

Inch. 
0. 

Inch. 
0. 

Initial  load.* 

• 
Ultimate  strength. 

0. 

.00001 

.00004 

.00010 

.00006 

.00026 

.00016 

.00040 

.00014 

.00158 

.00116 

.00336 

.00180 

.00600 

.00264 

.00950 

.00350 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH  B.   L.   RIFLED   MORTARS. 


Length,  10".5. 
Diameter,»l".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


No.  905. 


Applied  loads. 

Compxes- 

slonper 

inch. 

Sncceeslve 

compres- 

Bion  per 

ipoD. 

Permiuieiit 
set. 

Snccessive 
permanent 

BOt. 

RemarkB. 

Total. 

Per  square 
inch. 

Pounds. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
88,000 
34,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,470 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
,      41,000 
42,000 
43,000 
44,000 
45. 000 
46,000 
47.000 
48,000 
49,000 
50,000 
68,470 

Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00030 
.00034 
.00040 
.00046 
.00052 
.00058 
.00064 
.00072 
.00080 
.00084 
.00088 
.00092 
.00098 
.00104 
.00110 
.00118 
.00126 
.00136 
.00146 
.00158 
.00170 
.00182 
.00196 
.00212 
.00234 
.00256 
.00282 
.00310 
.00:i50 
.00380 
.00420 
.00466 
.00528 
.00570 
.00618 
.00670 
.00716 
.00778 
.00830 
.00884 
.00924 
.00974 
.01020 
.01060 

Tneh. 
0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00010 
.00012 
.00012 
.00012 
.00014 
.00016 
.00022 
.00022 
.00026 
.00028 
.00040 
.00030 
.00040 
.00046 
.00060 
.00044 
.00048 
.00052 
.00046 
.00062 
.00052 
.00054 
.00040 
.00050 
.00046 
.00040 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Ultimate  Blrength. 

0. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

.00020 

.00012 



.00062 

.00042 

.00174 

.00114 

.00360 

.00186 

::::::*'::::i :::::: :: 

.00590 

.00230 

i      

.00794 

.00204 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH  B*   L.    RIFLED   MORTARS, 
Ko.  9C6. 
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Marks,  "JJ?-/^ 

Length,  lO^'.S. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Persaoare 
inon. 


Compres- 

•ion  per 

inch. 


SncceMive 

comprea- 

sioiiper 

Incn. 


Pennanent 


Sacoessiro 

pennanent 

set. 


Bemarks. 


Pound*. 
1,000 
2,000 
3.000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,0(10 
11,000 
12.000 
13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,870 


Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,0rM) 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,870 


IneK 

0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00028 
.00032 
.00038 
.00042 
.00050 
.00056 
.00062 
.00068 
.00076 
.00080 
.00084 
.00090 
.00098 
.00102 
.00108 
.00114 
.00120 
.00130 
.00136 
.00144 
.00152 
.00160 
.00170 
.00180 
.00192 
.00202 
.00216 
.00234 
.00254 
.00280 
.00302 
.00330 


.00400 
.00440 
.00464 
.00500 
.00550 
.00500 
.00636 
.00678 
.00718 
-.00746 
.00780 


Inch. 
0. 

.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00000 
.00008 
.00004 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00010 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00012 
.00010 
.00014 
.00018 
.00020 


.00022 
.00028 
.00028 
.00042 
.00040 
.00024 
.00036 
.00050 
.00040 
.00046 
.00042 
.00040 


Inch. 


Inch. 


Initial  load. 


.00002 


.00002 


.00004 


.00012 


.00006 


.00020 


.00008 


.00040 


.00020 


.00082 


.00042 


.00200 


.00118 


.00360 


.00160 


.00530 


.00170 


Ultimate  stren^. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   B.   L.   RIFLED   MORTARS. 

Body  No.  4. 


No.  4629. 


Marks,  12  M^RjTR. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 

Eloncation 
per  Inch. 

SacooHsive 
elongation 
per  inch. 

Permanent 
aot. 

SnocesAlve 

permanent 

set. 

Remarks. 

Total. 

For  square 
inch. 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
24,930 

Powidt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,980 

Inch. 
0. 

.000050 
.000100 
.000150 
.000205 
.000200 
.000316 
.000380 
.000445 
.000505 
.000575 
.000645 
.000720 
.000795 
.000880 
.000960 
.001056 
.001160 
.001296 
.001415 
.001095 
.001775 
.002010 

Ineh, 
0. 
000050 
.000060 
.000050 
.000056 
.000055 
.000055 
.000065 
.000065 
.000060 
.000070 
.000070 
.000075 
.000075 
.000085 
.000080 
.000095 
.000105 
.000135 
.000120 
.000180 
.000180 
.000235 
.000275 

0. 

Inch. 
0. 

Initialload. 
Tensile  strength. 

.000005 

.000005 

.000035 

.000030 

.066060 

.000015 

.000085 

.000035 

.000130 

.000045 

.000195 

.000065 

.000305 

.OOOUO 

.000505 

.000200 

^.000846 

.000340 

Fractured  6"  from  neck.    Appearance,  uniform,  granular. 


Digitized  by  VjOOQIC 


12-INCH   B.    L.   RIFLED   MORTARS. 
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No.  4530. 


Marks,  ^^W^^ 
Diameter,  1".120. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  2(y'. 


Applied  loada. 

Elongation 
perincli. 

Saco©88lv6 
eloneation 
por^oh. 

Permanent 

set. 

Suce<«ii{ve 

permaiieut 

sot. 

Kemarka. 

Total. 

For  sqnare 

PoundM. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,410 

Pound*. 

1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,410 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 

.ooajoo 
.ooo:{55 

.000405 
.000465 
.000540 
.000595 
.000655 
.000710 
.000795 
.000800 
.000940 
.001010 
.001110 
.001205 
.001310 
.001435 
.001575 
.001740 
.001936 

Ineh, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000065 
.000050 
.000060 
.000075 
.000055 
.000060 
.000055 
.000085 
.000005 
.000080 
.000070 
.000100 
.000095 
.000105 
.000125 
.000140 
.000165 
.000196 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000006 

A... 

.000035 

.000030 

.000050 

.000015 

.000065 

.000015 

.000110 

.000045 

.000180 

.000070 

.000260 

.000080 

.000450 
.000565 

.000190 
.000115 

Fractured  1.''5  from  middle  of  stem.    Appearance,  uniform,  granular. 


Digitized  by  VjOOQIC 


124 


12-INCH   B.   L.   BIFLED   MORTAKS. 


^o.  907. 


Marks,  ^^mr^^tb. 

Length,  10".5.' 
Diameter,  IM  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
incn. 


Compres- 

sion  per 

incn. 


Successive 
compres- 
sion per 
inch. 


Permanent 
set 


Saccesslve 

permanent 

set. 


Bomarks. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
«,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,100 


Fowndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

2o;ooo 

21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
82,000 
33,000 
34.000 
35,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
68,100 


0. 

.00005 
.00010 
.00014 
.00018 
.00022 
.00020 
.00030 
.00036 
.00040 
.00046 
.00050 
.00056 
.00060 
.00066 
.00074 
.00076 
.00082 
.00086 
.00094 
.00104 
.00108 
. 00114 
.00120 
.00124 
.00132 
.00144 
.00152 
.00166 
.00176 
.00196 
.00210 
.00234 
.00256 
.00290 
.00310 
.00340 
.00376 
.00424 
.00476 
.00516 
.00546 
.00602 
.00664 
.007M 
.00756 
.00796 
.00850 
.00698 
.00968 


Inch. 
0. 
.00005 
.00005 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00002 
.00006 
.00004 
.00008 
.00010 
.00004 
.00006 
.00006 
.00004 
.00008 
.00012 
.00008 
.00014 
.00010 
.00020 
.00014 


.00022 
*00034 
.00020 
.00030 
.00036 
.00048 
.00052 
.00040 
.00030 
.00056 
.00062 
.00040 


.00040 
.00054 
.00048 
.00070 


Inch. 


Jnek, 


Initial  lo.ad. 


.00002 


.00002 


.00006 


.00004 


.00028 


.00022 


.00114 


.00086 


.00270 


.00156 


.000470 


.00200 


.00700 


.00230 


Ultimate  stren/rth. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


i L 


12-INCH   B.   L.   EIFLED  MOETAES. 
Ko.  968. 


125 


Marks,  «^B^7^ 
Length,  lO^'.S. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6''. 


Applied  loads. 


ToUl. 


Peraquara 
inon. 


Compres- 

aionner 

incb. 


SncceMWe 
compres- 
sion per 
inch. 


Permanentj 
set. 


Sncoeasire 

permanent 

set. 


^marks. 


Pounds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000' 
29,000 
30,000 
31,000 
32.000 
»,000 
34,000 
85,000 
36,000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,100 


Poundt, 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29.000 
30.000 
31.000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
60,100 


Jnek. 
0. 

.00008 
.00012 
.00016 
.00020 
.00026 
.00032 
.00036 
.00042 
.00048 
.00064 
.00060 
.00066 
.00070 
.00076 


.00088 
.00006 
.00100 
.00108 
.00110 
.00122 
.00130 
.00138 
.00146 
.00154 
.00160 
.OOlfO 
.00188 
.00200 
.00216 
.00240 
.00260 
.00292 


.00366 
.00400 
.00442 
.00480 
.00530 
.00506 
.00630 
.00602 
.00760 
.00820 
.00870 
.00040 
.01006 
.01100 
.01218 


Inch. 
0. 

.00008 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00018 
.00012 
.00016 
.00024 
.00020 
.00032 
.00038 
.00030 
.00034 
.00042 


.00050 
.00066 
.00034 


.00068 
.00060 
.00050 
.00070 
.00066 
.00094 
.00118 


Ineh.  Inch. 

0.        0.      Initial 


.00004  I    .00004 


.  00000     .  00002 


.00010  I    .00004 


.00016  I    .00006 


.00U26     .00010 


.00050  I    .00030 


.00154  I    .00008 


. 00330 


.00176 


.00038 


.00246 


.00362 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   B.    L.    EIFLED   MORTAES. 


No.  909. 


Marks,  "^M^^^ 

Length,  10".5! 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


PoundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
60,000 
60,480 


Per  80  uare 
incn. 


Pounds. 
1,C00 
2,000 
8,000 
4.000 
5.000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
.  23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
60,480 


CompreB- 

Bionper 

inch. 


Inch. 
0. 

.00006 
.00010 
.00014 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00048 
.00054 
.00060 
.00068 
.00072 
.00076 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00122 
.00130 
.00134 
.00140 
.00150 
.00162 
.00172 
.00184 
.00196 
.00216 
.00236 
.00266 
.00206 
.00320 
.00358 
.00406 
.00440 
.00492 
.00544 
.00606 
.00060 
.00730 
.00802 
.00862 
.00932 
.01034 
.01152 


Snoceftsiro 

oonipres- 

Bion  per 

inch. 


Inch. 
0. 

.00006 
.00004 
.00004 
.00002 
.00004 


.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00004 
.00006 
.00010 
.00012 
.00010 
.00012 
.00012 


.00020 
.00030 
.00030 
.00024 
.00038 
.00048 
.00034 
.00052 
.00052 
.00062 
.00054 
.00070 
.00072 
.00060 
.00070 
.00102 
.00118 


Fermanenl 
set. 


Inch. 
0. 
0. 


—.00004 


.00010 


.00028 


.00000 


.00234 


.00400 


.00866 


SucceBAire 
pormanent 

BOt 


Inch. 


.00004 


.00010 


.00062 


.00144 


.00256 


.00376 


BemarkB. 


Initial  load. 


Ultimate  BireDgtli* 


failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-lnch  b.  l.  rifled  mobtabs. 
Body  No.  5, 
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No.  4531. 


Marks,  wM^^TE. 

Diameter,  1/^129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Oanged  length,  20". 


Applied  londB. 

ElonffftUon 
perlnoh. 

Sacoessive 
donsation 
pwlnoh. 

Permanent 
set. 

Saooeesive 
aet. 

Bemarks. 

Total. 

PerBqaaie 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

18,000 

13.000 

14.000 

15.000 

16.000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23.000 

24.000 

25,000 

Poundt. 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 

Inch, 
0. 
.000060 

.000100 
.000150 
.000200 
.000256 
.000810 
.000876 
.000485 
.000405 
.000550 
.000615 
.000685 
.000755 
.000826 
.000906 
.000990 
.001080 
.001190 
.001300 
.001460 
.001626 
.001855 
.002065 
.002400 

Imsh. 
0. 

.000060 
.000060 
.000050 
.000060 
.000055 
.000056 
.000066 
.000060 
.000060 
.000055 
.000065 
.000070 
.000070 
.000070 
.000080 
.000085 
.000090 
.000110 
.000110 
.000160 
.000165 
.000230 
.000200 
.000345 

Inch. 
0. 

Ineh. 
0. 

Initial  IomL 
Tonafle  atrength. 

.000005 

.000006 

.000035 

.000030 

.000055 

.000020 

.000080 

.000025 

.000100 

.000020 

.000140 

.000040 

.000260 

,000110 

.000420 

.000170 

.000605 
.000940 

.000275 
.000245 

Fractured  ll''  from  neck«    Appearance,  granular,  mottled* 


Digitized  by  VjOOQ IC 
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12-INCH   B.   L.   KIFLED   MORTAES. 


No.  4632. 


Marks,  12  lyt^TB, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

Elon^tfon 
per  inch. 

SacoeMiYO 
elonsation 
perinch. 

Permanent 
set. 

Sacceaftive 

permanent 

aet. 

Remarka. 

Total. 

Pot  sqaare 
iiich. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,0C0 
8,000 
9,(KH) 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,320 

Pound*. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,320 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.00U250 
.000300 
.000350 
.000405 
.000480 
.000615 
.000575 
.000640 
.000700 
.000765 
.000825 
.000875 
.000985 
.001005 
.001085 
.001160 
.001270 
.001383 
.001495 
.001660 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.OOOO-W 
.000055 
.  000(V»5 
.000(HJO 
.000063 
.000060 
.000005 
.000060 
.000050 
.000060 
.000070 
.000U80 
.000075 
.000110 
.000115 
.000110 
.000165 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000030 

.000020 

.000045 

.000015 

.000055 

.000010 

.000060 

.000005 

.000080 

.000020 

.000120 

.000040 

.000210 
.000310 

.000090 
.000100 

Fractured  5''.7  from  neck.    Appearance,  granular,  mottled. 


Digitized  by  VjOOQIC 


12-INCH   B.    L.   RIFLED   MORTARS. 
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Marks,  12  M^^Tii. 

Length,  10'^5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


TotaL 


PerBqnare 


»rBqti 
inon, 


Conipres- 

aion  per 

inch. 


Saccesaive 

oompne- 

sion  per 

incu. 


Permanent 
set. 


Successive 

permanent 

set. 


Kemarks. 


Pounds, 
1,000 
2,000 
8,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
28.000 
24,000 
25,000 
26,000 
27,000 
28,000 
28,000 
30,000 
31,000 
82,000 
83,000 
84,000 
35.000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
63,200 


Fmmdt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32.000 
33,000 
84,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.00U 
50,000 
63.200 


IndL 
0. 

.00005 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00046 
.00054 
.00060 
.00066 
.00074 
.00080 
.00086 
.00092 
.00008 
.00104 
.00110 
.00116 
.00122 
.00128 
.00138 
.00144 
.00154 
.00162 
.00170 
.00184 
.00196 
.00216 
.00230 
.00246 
.00270 
.00292 
.00332 
.00352 


.00420 
.00464 
.00514 
.00546 
.00600 
.00650 
.00698 
.00744 
.00800 
.00842 
.00880 
.00922 


Inch, 
0. 

.00005 
.00005 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00010 
.00006 
.00010 
.00008 
.00008 
.00014 
.00012 
.00020 
.00014 
.00016 
.00024 
.00022 
.00040 
.00020 
.00028 
.00040 
.00044 
.00050 
.00032 
.00054 
.00050 
.00048 
.00046 
.00056 
.00042 
.00038 
.00042 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00006 


.00010 


.00004 


.00016 


.00006 


.00026 


.00010 


.00026 


.00120 


.00068 


.00264 


.00144 


.00470 


.00206 


.00198 


Ultimate  strong. 


Failed  by  triple  flexare 
HLBx.43 Q 
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12-INCH   B.   L.   BIFLED  MOBTAB& 


Marks  ^^^B^T"^ 

Length,  10". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loiAds. 


Total. 


Per  square 
Incn. 


ComprcA- 

aion  per 

inch. 


Snrceaslvo 

ooniprva- 

sioii  per 

inch. 


Permanent 
aet. 


Sacoeaalro 
permanent 

set 


Itomarka. 


Potmdff. 
1.000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
82,000 
83,000 
34,000 
35,000 
86,000 
87,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,800 


Poundt. 

1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
62,800 


Inch, 

0.. 

.00004 
.00008 
.00014 
.00020 
.00026 
.00032 
.00036 
.00040 
.00046 
.0OU5O 
.00056 
.00066 
.00070 
.00076 
.00080 
.00084 
.00000 
.00090 
.00102 
.00110 
.00118 
.00126 
.00130 
.00140 
.00150 
.00158 
.00168 
.00180 
.00196 
.00208 
.00224 
.00246 
.00274 
.00314 
.00850 
.00382 
.00422 
.00406 
.00506 
.00556 
.00600 
.00650 
.00710 
.00760 
.00818 
.00854 
.00920 
.00990 
.01078 


In«h. 

0. 

.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00004 
.0(H)08 
.00008 
.00UU4 
.00006 
.00004 
.00004 
.(MK)06 
.00006 
.000C6 
.00008 
.00008 
.00008 
.00004 
.00010 
.00010 
.00008 
.00010 
.00012 
.00016 
.00012 
.00016 
.00022 
.00028 
.00040 
.00036 
.00032 
.00010 
.00044 
.00040 
.00050 
.00044 
.00050 
.00060 
.00050 
.00058 
.00036 
.00066 
.00070 
.00088 


Inch. 
0. 


Inch, 
0. 


Initial  load. 


.00002 


.00002 


.00002 


.00010 


.00006 


.00020 


.00010 


.00050 


.00030 


.00140 


.00090 


.00304 


.00160 


.00530 


.00226 


.00812 


.00282 


Ultimate  strengih. 


failed  by  triple  flexure, 


Digitized  by  VjOOQIC 
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Marks,  ^'\^^*« 

Length,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Per  Bqnare 
iucn. 


CompTM- 
slon  ] 


SaooeasiTe 

oomprM- 

aionper 

inch. 


Permanent 
aet. 


Snoceesive 
permanent 


Bemarks. 


Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30.000 
81.000 
82,000 
33,000 
84,000 
35,000 
36,000 
87,000 
88,000 
80,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
65,900 


Poundi. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
R.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
26.000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
65,900 


Inch. 
0. 


.00010 
.00016 
.00020 
.00024 
.00080 


.00040 
.00042 
.00046 
.00050 
.00056 
.00062 
.00070 
.00074 
.00078 
.00084 
.00090 
.00096 
.00100 
.00106 
.00110 
.00116 
.00124 
.00130 
.00136 
.00142 
.00160 
.00156 
.00162 
.00170 
.00180 
.00188 
.00200 
.00210 


.00256 
.00270 


.00352 


.00424 
.00460 
.00500 
.00534 
.00580 
.00616 


Inch.' 
0. 


Ineh. 
0. 


Inek. 
0. 


Initial 


.00004 
.00006 
.00004 
.00004 
.00006 


.00004 
.00002 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00008 
.00012 
.00010 
.00012 
.00016 
.00018 
.00014 
.00026 
.00026 
.00030 
.00036 
.00036 
.00036 
.00040 
.00034 


.00002 


.00002 


.00004 


.00002 


.00006 


.00002 


.00010 


.00004 


.00018 


.00040 


.00022 


.00080 


.00040 


.00206 


.00126 


.00066 


.00870 


.00164 


Ultimate  strength. 


Failed  by  triple  flexuret 
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12-INCH  B.   L.   RIFLED  MOBTAES. 

Body  ISo.  6. 


No.  4673. 
Marks,  "^b'^,'^^ 
Diameter,  l'^'l29. 
Sectional  area,  1  square  inclL 
Length  of  stem,  23". 
Gauged  length,  20''. 


AppUed  loads. 

Elongation 
por  inob. 

SnoceaaiTO 
elongation 
per  Inch. 

Permanent 
set. 

Sncoessive 

Bemarlo. 

Total. 

Per  square 
inch. 

Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,590 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17.000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25.690 

Ineh, 
0. 

.000050 
.000100 
.000150 
.000200 
.000260 
.000310 
.000375 
.000430 
.000500 
.000560 
.000635 
.000710 
.000785 
.000800 
.000950 
.001050 
.001155 
.001270 
.001405 
.001585 
.001760 
.001990 
.002240 

0. 

.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000065 
.000065 
.000070 
.000000 
.000075 
.000075 
.000075 
.000075 
.000090 
.000100 
.000105 
.000115 
.000135 
.000180 
.000175 
.000230 
.000250 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000015 

.000015 

.000015 

.000030 

.000085 

.000040 

.000110 

.000025 

.000190 

.000080 

.000300 

.000110 

.000505 

.000205 

.000835 

.000330 

Fractured  6''.2  from  neck.    Appearance,  uniform^  granular. 
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No.  4574. 


Marks,  "Vt^^ 
Diameter,  l''.l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  2(K'. 


Applied  loads. 

EIonfTfttton 
pertnob. 

Successive 
elongation 
per  iBoh. 

Fermanent 
sot. 

SacoesslTo 

permanent 

set. 

Bomarks. 

ToUI. 

Per  square 
inah. 

Poiindf. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,390 

Poiindf. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

28,000 

24,000 

25,000 

28.390 

JlMSA. 

0. 
.000060 

.000100 
.000150 
.000200 
.000250 
.000300 

.000:1.50 

.000400 
.000450 
.000510 
.000570 
.000640 
.000705 
.000780 
.000850 
.000040 
.001020 
.001120 
.001230 
.001370 
.001510 
.001700 
.001000 
.002200 

0. 

.000060 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000070 
.000065 
.000075 
.000070 
.000090 
.000080 
.000100 
.000110 
.000140 
.000140 
.000190 
.000200 
.000300 

0. 

Inek, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000015 

.000015 

.000040 

.000025 

.000055 

.000015 

.000095 

.000040 

.000146 

.000060 

.000235 

.000090 

.000380 

.000145 

.000610 
.000845 

.000230 
.000235 

Fractnred  2!'  from  neck.    Appearance,  nniform^  granular. 
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12-INCH   B.   L.   RIFLED   MORTARS. 


No.  977. 


Marks,  ^^B^"^^ 

Length,  10''.5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5^'. 


AppUed  loads. 

Comprw- 

aionper 

incD. 

Saooesaivo 

comprea- 

aJonper 

inch. 

Pormanent 
aot. 

STicceaaive 

permanent 

aet. 

Remarks. 

Total. 

Per  aquare 
incli. 

Pawidt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.0*10 

20,000 

27.000 

28,000 

29,000 

80,000 

31,000 

32,000 

33.000 

34,000 

36,000 

86,000 

37,000 

38,000 

39,000 

40,000 

41,000 

^ISS 

44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,200 

Pound$. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,200 

Inek, 
0. 
.00004 

.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00046 
.00050 
.00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00102 
.00108 
.00114 
.00122 
.00128 
.00138 
.00144 
.00158 
.00168 
.00176 
.00190 
.00204 

.00242 
.00200 

.00322 
.00354 
.00400 
.00438 
.00480 
.00540 
.00584 
.00632 
.00678 
.00738 
.00808 
.00848 
.00910 
.00980 
.01050 
.01160 

Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.000J6 
.OOUIO 
.00006 
.00014 
.00010 
.00008 
.00014 
.00014 
.00018 
.00020 
.00018 
.00026 
.00030 
.00032 
.00046 
.00038 
.00042 
.00000 
.00044 
.00048 
.00046 
.00060 
.00070 
.00040 
.00062 
.00070 
.00070 
.00100 

0. 

IneK 
0. 

Initial  load. 

0. 

.00002 

.00002 

1 

1 

1 

.00006 

.00004 

.00012 

.00006 

.00022 

.00010 

.00062 

.00040 

.00152 

.00090 

.00186 

.00570 

.00232 

.00880 

.00310 

1 

Failed  by  triple  flexure. 
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TSo.  978. 


ItTo^Vo  12MR.TE, 

Marks,      b  ii ,. 

Length,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  sqnare  inch. 

Gauged  length,  5'^ 


ComprM- 

8ionp«r 

inch. 

SiiooeMivo 

coinprefi- 

Bion  per 

inch. 

Permsnent 
aet. 

Sncoosslve 

penqanent 

set. 

Uemnrks. 

Total. 

Per  M  awe 

Pottndt. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
16,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
82,000 
33,000 
84,000 
86.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,600 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,900 

P9tmd9. 
1,000 
2,000 
3.000 
4,000 
6,000 
COOO 
7,000 
8,000 
9.000 
10.000 
11.000 
12,000 
13,000 
14,000 
16,000 
16,000 
17.000 
18.060 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
26.000 
26.000 
27,000 
28,000 
20,000 
30,000 
81,000 
82,000 
83,000 
84.000 
86.000 
36,000 
87,000 
88.000 
39,000 
40.000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60.200 

JimA. 
0. 

.00006 
.(0012 
.00016 
.00020 
.00024 
.00030 

00040 
!00044 
.00052 
.00058 

! 00070 
.00076 
.00080 
.00066 
.00092 
.00098 
.00104 
.00110 
.00116 
.00124 
.00132 
.00142 
.00152 
.00162 
.00174 
.00186 
.60200 
.00218 
.00236 
.00260 
.00200 

!  00354 
.00384 
.00488 
.00482 
.00636 
.00676 
.00624 
.00670 
.00724 
.00774 
.00832 
.00872 
.00914 
.00944 
.00068 

Inch. 
0. 

.00006 
.00(106 
.00001 
.00004 
.00004 
.00006 
.00004 
.00000 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00010 
.00010 
.00012 
.00012 
.00014 
.00018 
.00018 
.00024 
.00080 
.00030 
.00034 
.00030 
.00064 
.00044 
.00054 
.00040 
.00048 
.00046 
.00054 
.00060 
.00068 
.00040 
.00042 
.00030 
.00024 

Inek. 

0. 

Inch. 
0. 

Iiiilial  load. 
Ullimatestnnigtli. 

0. 

.00002 

.00002 

.00006 

.00004 

.00006 

0. 

.00020 

.00014 

.00056 

.000U6 

.00150 

.00094 

.00338 

.00188 

.00548 

.00210 

.00718 

.00170 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCn   B.   L.   RIFLED   MORTARS. 


No.  979. 


Marks,  ^2  W^^- 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5'^ 


Applied  loads. 


Total. 


Pound*. 
1,000 
2.000 
8.000 
4.000 
6,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
84,000 
35.000 
36.000 
37,000 
38.000 
39.000 
40.000 
41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
48.000 
60,000 
09,800 


Per  Bquare 
inch. 


Pound*. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22.000 
23.000 
24,000 
26.000 
26,000 
27.000 
28,000 
29.000 
30.000 
31,000 
32,000 
83,000 
84,000 
35,000 
86  000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,800 


Comprea* 

ftion  por 

inch. 


Inch, 

0. 

.00006 
.00012 
.00018 
.00024 
.00026 
.00030 
.00036 
.00042 
.00046 
.00052 
.00058 
.00064 
.00070 
.00076 
.00080 
.00086 
.00094 
.00100 
.00108 
.00114 
.00122 
.00130 
.00136 
.00146 
.00156 
.00166 
.00176 
.00194 
.00216 
.00236 
.00256 
.00278 
. 00302 
.00350 
.00380 
.00414 
.00454 
.00488 
.00560 
.00634 
.00674 
.00722 
.00784 
.00840 
.00920 
.00990 
.01064 
.01166 
.01280 


Saccessive 

coinproa- 

alon  por 

inch. 


Ineh, 
0. 

.00006 
.00006 
.00006 
.00006 
.00002 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00000 
.00006 
.00006 
.00004 
.00000 
.00008 
.00000 
.00008 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00010 
.00010 
.00018 
.00022 
.00020 
.00020 
.00022 
.00024 
.00048 
.00030 
.00034 
.00040 
.00034 
.00072 
.00074 
.00040 
.00048 
.00062 
.00056 
.00080 
.00070 
.00074 
.00102 
.00114 


Pormanent 
aot. 


Ineh. 
0 


SuocesaiTO 

permanent 

aet. 


Ineh. 
0. 


.00008 


.00002 


.00170 


.00360 


.00620 


.01000 


.00004 


.00004 


.00012 


.00042 


.00108 


.00190 


.00260 


.00380 


Kcmarka. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCn   B.   L.    RIFLED   M0RTAK8. 

Body  No.  7. 
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No.  4575. 


Marks,  "^^'^i,;^^ 
Diameter,  l".i29. 
Sectional  area,  1  Rqnare  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  inch. 

Sncoessive 
elongation 
per  inch. 

Permanent 
sot. 

Snccesflive 

Eemarks. 

Total. 

Per  aqnare 
inch. 

permanent 
set. 

PotmdB. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

•  21,000 

22,000 

23.000 

24,000 

25,000 

80,590 

Poimdf. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80,600 

IfMft. 

0. 

.000040 
.000090 
.000140 
.000190 
.000240 
.000290 
.000345 
.000400 
.000455 
.000515 
.000570 
.000640 
.000705 
.000780 
.000850 
.000930 
.001005 
.001100 
.001200 
.001825 
.001440 
.  001610 
.  001775 
.002000 

IncK. 
0. 

.000040 
.000050 
.000050 

.oooa'K) 

.000050 
.000050 
.000055 
.000055 
.000055 
.000060 
.000055 
.000070 
.000065 
.000076 
.000070 
.OnOOSO 
.000075 
.000005 
.000100 
.000125 

.dooiio 

.000170 
.000105 
.000225 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000015 

.000016 

.000036 

.000020 

.000055 

.000020 

.000085 

.oooo:w 

.000140 

.000055 

.000205 

.000066 

.000320 

.000115 

.000516 
.000670 

.000195 
.000166 

Fractored  4''.2  from  neck.    Appearance,  medium  fine  granular. 


Digitized  by  VjOOQIC 
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12-lNCH    B.    L.    RIFLED    MORTAES. 
No.  4576. 


Marks,  ^M^'TR, 

Diameter,  vKl29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20''. 


AppUed  loads. 

ra«ii<i:atioii 
per  Inch. 

Sacoewlve 
ulon  {ration 

Permanent 
set. 

SncoessiTe 

Bemarks. 

Total. 

Per  M  uare 

PoundM. 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27.640 

Pmmdg. 
1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 

8r000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
27.640 

Jf>«A. 
0. 

.000040 
.000085 
.000135 
.000180 
.000236 
.000285 
.0003:15 
.000385 
.000445 
.000500 
.000560 
.000630 
.000095 
.000760 
.000845 
.000915 
.001010 
.001106 
.001230 
.001360 
.001510 
.001745 
.001950 
.002290 

Inek. 
0. 

.000040 
.000045 
•    .000050 
.000045 
.000055 
.000050 
.000050 

.oooa50 

.000060 
.000055 
.000060 
.000070 
.000065 
.000065 
.000085 
.000070 
.000006 
.000096 
.000125 
.000130 
.000150 
.000235 
.000205 
.000340 

Tneh. 
0. 

Tneh. 
0. 

Initial  load. 

0. 

.000005 

.000005 

.000030 

.000025 

.000055 

.000025 

.000100 

.000046 

.000150 

.000050 

.000250 

.000100 

.000400 

.000150 

.000700 

.000300 
.000265 

Fractured  V  from  neck.    Appearance,  granular,  mottled. 


Digitized  by  VjOOQIC 
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No.  980. 


Marks,  MM^B^^TB. 

Length,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Compres- 

Bion  per 

inch. 

Snccesaive 

ooinpras- 

sion  pt^r 

inch. 

Permanont 
set. 

Saccc'Rsive 

poniiunont 

eot. 

Remarks. 

Total. 

Per  Mnare 
inon. 

PottlUlf. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
82,000 
83,000 
84.000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41.000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
60.000 
61,800 

Pounds, 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9.000 
10.000 
11,000 
12,000 
13.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
85.000 
86,000 
37,000 
38,000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,800 

iMh, 

0. 
.00004 

.00012 
.00016 
.00020 
.00026 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00064 
.00068 
.00076 
.00080 
.00088 
.000<i2 
.00098 
.00106 
.00112 
.00120 
.00128 
.00134 
.00146 
.00166 
.00166 
.00178 
.00192 
.00204 
.00222 
.00246 
.00268 
.00204 
.00334 
.00362 
.00306 
.00440 
.00490 
.00542 
.00588 
.00640 
.00690 
.00760 
.00820 
.00868 
.00926 
.00994 
.01070 

Inch, 
0. 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00012 
.00010 
.00010 
.00012 
.00014 
.00012 
.00018 
.00024 
.00022 
.00026 
.00040 
.00028 
.00034 
.OOOU 
.000.50 
.00052 
.00046 
.00052 
.00050 
.00070 
.00060 
.00048 
.  00058 
.00068 
.00076 

Inch. 
0. 

Inch. 
0. 

Initial  load, 
intimate  strength. 

0. 

0. 

.0(HjU1 

.00004 

.ooooc 

.00002 

.00020 

.00014 

.00053 

.00030 

.00130 

.00080 

.00290 

.00160 

.00538 

.00248 

.00820 

.00282 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   B.    L.    EIin.KD   MORTABS. 


1^0.  981. 


Marks,  "^^^'^^ 

Length,  10"/. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Appll 
Total 

sdloada. 

Comproa- 

aion  per 

iucn. 

Sacceaaive 

comprea- 

aion  per 

inch. 

Permanent 

BOt. 

Succesaive 

permanent 

aet. 

Semarka. 

P«r  Bonoro 
incn. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
60,680 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000- 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
80,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,680 

Inch. 
0. 

.00006 
.00012 
.00018 
.00022 
.00026 
.00030 
.00034 
.00040 
.00046 
.00050 
,00054 
.00060 
.00066 
.00070 
.00076 
.00084 
.00090 
.00096 
.00100 
.00106 
.00114 
.00120 
.00128 
.00136 
.00146 
.00152 
.00102 
.00174 
.00190 
.00202 
.00222 
.00244 
.00270 
.00296 

.00366 
.00402 
.00454 
.00512 
.00548 
.00598 
.00660 
.00716 
.00784 
.00836 
.00880 
.00910 
.00978 
.01046 

Inch. 
0. 
.00006 
.00006 
.00(K)6 
.00004 
.00004 
.00004 
.00004 
.00006 
.0(H)06 
.OOJ>04 
.00004 
.00006 
.00006 
.00(M)4 
.00006 
. 00008 
.00006 

.ooooc 

.0000-1 
.00006 
.00008 
.00000 
.00(MII^ 
.00008 
.00010 
.00006 
.00010 
.00012 
.00016 
.00012 
.00020 
.00022 
.00026 
.00026 
.00040 
.00030 
.00036 
.00052 
.00058 
.00036 
.00050 
.00062 
.00056 
.00068 
.00052 
.  00024 
.00050 
.00068 
.00068 

Inch. 
0. 

Inch. 
0. 

IniUal  load, 
mtimate  atrongih. 

0. 

.00001 

.00001 

.00006 

.00005 

.00010 

.00004 

.00020 

. 00010 

.00050 

.00030 

.  00130 

.00080 

.00316 

.00186 

.00562 

.00246 

.00800 

.00238 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.  L.  RIFLKD   MOBTAES. 
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No.  982. 


Length,  10".5. 
Diameter,  l'M20. 
Sectional  area,  1  square  inclL 
Ganged  length,  5^'. 


AppUedloidB. 

Couipre*. 

Biou  per 

inch. 

SllCCeSAlTA 

coDipras- 

sionpor 

incb. 

Peraunent 

Mt. 

Sucoewtive 

peiraanent 

sot. 

Beiiutrks. 

ToUl. 

Per  Bqoore 
inch. 

Potmdf. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
28,000 
80,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50,000 
55.910 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

U,000 

16,000 

17,000 

18,000 

19.000 

»ooo 

21,000 
22,000 
28,000 
24,000 
25,000 
23,000 
»7,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,910 

Inch, 

0. 

.00006 
.00012 
.00016 
.00082 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00078 
.00082 
.00090 
.00096 
.00104 
.00110 
.00116 
.00124 
.00132 
.00140 
.00150 
.00162 
.00172 
.00100 
.00202 
.00224 
.00246 
.00268 
.00296 
.00330 
.00368 
.00420 
.00456 
.00500 
.005.'H) 
.00608 
.00680 
.00726 
.00790 
.00860 
.00918 
.01018 
.01006 
.01196 
.01320 
.01420 

Inch, 
0. 

.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.aK)08 
.00010 
.00012 
.00010 
.00018 
.00012 
. 00022 
.00022 
.0(X)22 
.00028 
.000.'i4 
.00038 
.00052 
.00036 
.00044 
.00050 
.00058 
.00072 
.00046 
.00004 
.00070 
.00058 
.00100 
.00078 
.00100 
.00124 
.00100 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strangih. 

.0 

.00002 

.00002 

.00004 

.00002 

.00014 

.00010 

.66036 

.00016 

.00070 

.00046 

.00106 

.00120 

.00414 

.00218 

.00084 

.00270 

.oii38 

.00454 

Failed  by  triple  flezoie. 


Digitized  by  VjOOQIC 
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12-lNCH   B.   L.   RIFLED   MOJKTAJRS. 

Body  No.  8. 


No.  4678. 


Mark8,^2M^iuTB. 

Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  load. 

VlnnoAff/Mi 

SnccenaiYO 
eloBfration 
per  inob. 

Pennanent 
Bet. 

Sacoeasive 

penuauont 

aet. 

Romarka. 

Total. 

Persooare 

permoh. 

1,000 

6,000 
7.000 
8,000 
0,000 
10,000 
11.000 
12.000 
13,000 
14.000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
28,040 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
8,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
28.040 

Inch. 
0. 

.000050 
.000100 
.000150 

.oori05 

.000260 
.000315 

.ooasHO 

.000440 
.000500 
.000570 
.000645 
.000710 
.000796 
.000885 
.000960 
.001070 
.001170 
.001300 
.001440 
.001690 
.001775 
.001975 
.002200 

Inch. 
0. 

.000050 
.000050 
.000050 
.000055 
.000055 
.000055 
.000065 
.000060 
.000060 
.000070 
.000075 
.000065 
.000085 
.000090 
.000075 
.000110 
.000100 
.000130 
.000140 
.000150 
.000185 
.000200 
.000315 

Inth, 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  atronglh. 

0. 

.ooooao 

.000030 

.000045 

.000015 

.000080 

.000035 

.000115 

.000036 

.000190 

.000075 

.000310 

.000120 

.000510 

.000200 

.000850 

.000340 

Fractured  6"  from  neck.    Appearance,  uniform,  granular. 


Digitized  by  VjOOQIC 


12-INGH   B.  L.  RIFLED   MORTABS. 
No.  4679. 
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Marks,  ^2  Vi:^'^ 
Diameter,  l'M29. 
Sectional  area,  1  Bqnare  inclu 
Length  of  Btem,  23''. 
Ganged  length,  20''. 


Applied  loftds. 

monntioii 
per&Mh. 

SvooeMiTo 
elonniion 
perlnoh. 

PermaiMnt 
•ek. 

SoooeMiY» 
permanent 

•et. 

Beuiark». 

TnUL 

inok. 

PlMHUlt. 

1,000 
2,000 
8,000 
4,000 

5,000 
8.000 

7,000 
8^000 
0.000 
10,000 
11,000 
12.000 
18,000 
14,000 
16.000 
18.000 
17,000 

SiSS 

22.000 
23,000 
24,000 
25,000 
25.800 

Founds. 

1,000 

2,000 

8.000 

4,000 

5,000 

0.000 

7.000 

8.000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

18,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

28,000 

24,000 

25,000 

25.800 

0. 

'.000100 
.000150 
.000200 

.000265 
000806 
.000365 
.000410 
.000470 
.000540 
.000006 
.000085 
.000750 
.000825 
.000906 
.001006 
.001100 
.001215 
.001345 
.001510 
.001700 
.001900 
.002210 
.002585 

JfiM. 
0. 
.000060 

.000050 
000050 
.000060 
.000056 

.000060 
.000060 
000055 
.000000 

.000070 
.000006 
.000080 
.000066 

.000075 
.000080 
.000100 
.000006 
.000115 
.000130 
.000166 
.000190 
.000280 
.000250 
.000365 

Inch, 
0. 

Inch. 

0. 

Initial  load. 
Tensile  Btraiffth. 

0. 

.000020 

.000020 

.000040 

.000040 

.ouoooo 

.000020 

.000106 

.000045 

.000185 

.000080 

.000286 

.000100 

.000496 

.000210 

•000855 
.001130 

000360 
.00027^ 

Fractored  ^"  from  middle.    Appearance,  uniform,  grannlar. 


"  Digitized  by  VjOOQIC 


144 


12-INCH   B.  L.  RIFLED   MOBTABB. 


No.  983. 


Marks,  i^m^i^^tb. 

Length,  10".6 .' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied   loads. 

Comprea- 

Bionper 

inch. 

Soocessive 
oompres- 

Pernianeat 
set. 

SncceasiTO 

permanent 

aet. 

BAnarks. 

ToUL 

Per  sqnare 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
28,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
68,680 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
58,680 

Inch, 

0. 

.00006 
.00016 
.00020 
.00026 
.00080 
.00038 
.00042 
.00048 
.00052 
.00056 
.00062 
.00068 
.00076 
.00082 
.00086 
.00004 
.00100 
.00106 
.00114 
.00120 
.00126 
.00134 
.00142 
.00154 
.00164 
.00170 
.00182 
.00106 
.00212 
.00230 
.00250 
.00270 
.00300 
.00836 
.00374 
.00398 
.00444 
.00480 
.00506 
00544 
.00574 
.00640 
.00684 
.00728 
.00786 
.00816 
.00840 
.00854 
.00858 

In«h. 

0. 
.00006 
.00010 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00008 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00000 
.00008 
.00008 
.00012 
.00010 
.00006 
.00012 
.00014 
.00016 
.00018 
.00020 
.00020 
.00030 
.00036 
.00038 
.00024 
.00046 
.00036 
.00026 
.00038 
.00030 
.00066 
.00044 
.00044 
.00058 
.00030 
.00024 
.00014 
.00004 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  airengtli. 

.00006 

.00006 

.00008 


.00002 



.00010 

.00002 

.00018 

.00008 

.00030 

.00012 

.00070 

.00040 

.00158 

.00088 

.00320 

.00162 

.00514 

.00194 

.00622 

.00108 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH  B.  L.  RIFLED  MOKTABS. 
lif  0.984. 
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Marks,  "^bV"^ 
Length,  10".o. 

Diameter,  l'M29. 

Sectional  area,  1  Hqnare  inch. 

Ganged  length,  5". 


Applied  loadii. 


ToUl. 


Poundt. 
1.000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
.31,000 
32,000 
33,000 
84,000 
35,000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
68,750 


Per  sqnare 
incii. 

PoundM. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
26,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
36,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
68,760 


Compres 

sion  per 

inch. 


Inch. 
0. 
.00006 
.00012 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00046 
.00052 
.00060 
.00066 
.  0  070 
.00076 
.00080 
.00086 
.00092 
.00098 
.00104 
.00110 
.00118 
.00126 
.00134 
.00140 
.00150 
.00158 
.00170 
.00186 
.00208 
.00232 
.00244 
.00266 
.00294 
.00340 
.00378 
.00412 
.00446 
.00476 
.00538 
.00598 
.00634 
.00710 
.00754 
.00810 
.00880 
.00958 
.00996 
.01084 
.01200 


SticceAtive 
compres- 
sion per 
inch. 


Inch. 

0. 

.00006 
.00006 
.00006 
.00004 
.00(KM 
.00004 

.00006 
.00004 
.00006 
.00008 
.0(M)00 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00006 
.00010 
.00008 
.00(»12 
.00016 
.00022 
.00024 
.00012 
.00022 
.  00t»28 
.00046 
.00038 
.00034 
.00034 
.00030 
.00062 
.00060 
.00036 
.00076 
.00G44 
.00056 
.00070 
.00078 
.00038 
.00088 
.00116 


Permanent 
aet. 


Inch, 
0. 


.00006 


.00012 


.00024 


Snceeaalve 

permanent 

set. 


Inch. 
0. 


.00006 


.00006 


.00012 


.00006 


.00042 


.00176 


.00374 


.00612 


.00936 


.00110 


.00198 


.00824 


Bemarka. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Ex.  43 10 


Digitized  by  VjOOQIC 
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12-INCH   B.  L.  RIFLED   MOBTABS. 
No.  985. 


Marks,  "^mV^ 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  ](wd«. 


Totia. 


Per  Mnare 
incn. 


Covnprea- 

eionper 

inch. 


Snccesaire 

oompres- 

slonper 

incn. 


Permanent 


SncccMive 

permanent 

Bet 


Bemarke. 


Povndt. 
1,000 
2,000 
8,000 
4,000 
6,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36.000 
37,000 
88.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
50,000 
68,090 


Potindf. 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
88,000 
84,000 
35.000 
36,000 
37,000 
38,000 
38,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60.000 
68,020 


Jn€h. 
0. 


.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00046 
.00050 
.00056 
.00060 
.00064 
.00072 
.00076 
.00084 
.OOUOO 
.00096 
.00102 
.00106 
.00112 
.00120 
.00128 
.00136 
.00142 
.00150 
.00160 
.00172 
.00184 
.00204 
.00214 
.00230 
.00250 
.00280 
.03310 
.U0344 
.00380 
.00436 
.00480 
.00520 
.0^70 


.00650 


.00732 
.00770 
.00806 
.00848 
.00876 


Inch. 
.0 

.00006 


.00004 
.00004 

.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.OOU08 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00008 
.00008 
.00006 
.00008 
.00010 
.00012 
.00012 
.00020 
.00010 
.00016 
.00020 
.00080 
.00030 
.00034 
.00036 
.00056 
.00044 
.00040 
.00050 
.00028 
.00052 
.00046 
.00036 


.00036 
.00042 
.00028 


IfUh. 

0. 


Inch. 
0. 


IniUal  load. 


.00004 


.00006 


.00012 


.00046 


.00114 


.00292 


.00486 


.00664 


.00002 


.00010 


.00024 


.00068 


.00178 


.00194 


.00178 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.   L.   BIFLED   MOBTAES, 
Boi)T  No.  9. 


147 


No.  4580. 

Marks,  ^^^iV"^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20''. 


Applied  load*. 

Elon^tion 
per  mcli. 

SacMMiye 

Permanent 
•et 

SucceMive 

pemianont 

set. 

Bemarks. 

Total. 

Per'Mnare 
inch. 

Pounds. 

1.000 

2.000 

8.000 

4.000 

6.000 

6,000 

7.000 

8,000 

9.000 

10.000 

11.000 

12,000 

13.000 

14,000 

15.000 

16,000 

17.000 

18.000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

28.030 

Poundt. 
1.000 
2.000 
3.000 
4.000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
-8.030 

JneA. 
0. 

.000050 
.000100 
.000155 
.00020-1 
.000260 
.000320 
.000380 
.000445 
.000610 
.000570 
.000640 
.000710 
.000790 
.000880 
.000965 
.001065 
.001190 
.001310 
.001455 
.001645 
.001850 
002100 
.002375 

Inch. 
0. 

.000050 
.000050 
.000(155 
.000050 

.  mum 

.000060 

.000060 

.000065. 

.000065 

.000060 

.000070 

.000070 

.000080 

.000090 

.000085 

.000100 

.000125 

.000120 

.000145' 

.000190 

.000205 

.000250 

.000275 

JneA. 
0. 

Ineh, 
0. 

Initial  load. 
Tensile  strength. 



.00000) 

.000005 

.000015 

.000010 

.000035 

.000020 

.000060 

.000025 

.000105 

.000045 

.000190 

.000085 

.000315 

.000125 

.000550 

.000285 

.000370 

Fractored  9^'  firom  neck.    Appearance,  uniform,  granular. 


Digitized  by  VjOOQIC 
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12-INCH   B.   L.    RIFLED   MOIiTAfiS. 


ISO.  4581. 


Marks,  i2MR.^TR, 

Diameter,  l".i29. 
Sectional  area,  1  square  incli. 
Length  of  stem,  23i". 
Gauged  length,  20". 


Appliedloads. 

Elon^tion 
per  mch. 

Saocos.sive 

Permanent 
set. 

SncceHsire 

permaucut 

act. 

Bemarks. 

Total. 

Per  sqaftre 
incli. 

elongation 
per  mcb. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,00o 
24,000 
25,000 
26,980 

Poundi. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,  OUO 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,080 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.000255 
.000305 
.000360 
.000416 
.000480 
.000540 
.000605 
.000670 
.000735 
.000810 
.000805 
.000985 
.001075 
.001180 
.001200 
.001436 
.001590 
.001775 
.001985 
.002275 

Indi. 
0. 
.000050 
.000050 
.000050 
.000050 
.000055 
. 000050 
.  000055 
.0000,^5 
.000065 
.000060 
.000065 
.000065 
.000065 
.000075 
. 000085 
.  000090 
.000090 
.  000105 
.000110 
.000145 
.000155 
. 000185 
.000210 
.0C0290 

Inch. 
0. 

Inch. 

tititial  load. 
TeuBile  strength. 



0. 

.000010 

.000010 

.0«X)30 

.000020 

.000050 

.000020 

.000085 

.000055 

.000140 

.000055 

.  0002:{5 

.000095 

.000300 

.  000155 

.      .000640 
.000845 

.000250 
.000205 

Fractured  11"  from  neck.    Appearance,  uniform,  granulat. 


Digitized  by 


G\!K)gle 


12-INCH   B.    L.    RIFLED    MORTARa 
No.  980. 
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Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  lengthy  5''. 


Applied  loads. 

Compres- 
sion per 
inch. 

Sncoessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Semarks. 

Total. 

PeraqoAro 
Inch. 

Pounds. 

1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50.000 
59,500 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000^ 
30,000 
31.000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
4:i,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
59,500 

Inch. 

0. 

.00006 
.00016 
.00022 
.00026 
.00032 
.00038 
.00044 
.00060 
.00056 
.00062 
.00066 
.00072 
.00080 
.00088 
.00094 
.00100 
.00106 
.00108 
.00120 
.00130 
.00138 
.00146 
.OOIM 
.00164 
.00174 
.00186 
.00198 
.00212 
.00228 
.00250 
.00266 
.00288 
.00320 
.00352 
.00390 
.00418 
.00456 
.00602 
.00.538 
.00600 
.00650 
.00700 
.00756 
.00796 
.00858 
.00918 
.00072 
.01022 
.01088 

Inch. 
0. 

.00006 
.00010 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00002 
.00012 
.00010 
.00008 
.00008 
.00008 
.00010 
.00010 
.00012 
.00012 
.00014 
.00016 
.00022 
.00016 
.00022 
.00032 
.00032 

.wms 

.00028 
.00038 
.00046 
.00036 
.00062 
.00060 
.00050 
.00056 
.00040 
.00062 
.00060 
.00054 
.00050 
.00066 

Inch. 

0. 

Inch. 
0. 

Initial  load. 
Ultimate  sfrmgth. 

.666(i6 

.00006 

.00010 

.00004 

I 

' 

i 

.00016 

• 

.00006 

::::::::::::::::::::: 

.00022 

.00006 



.00040 

.00018 

.00074 

.00034 

.00170 

.00096 

.00340 

.00176 

.00562 

.00210 

■ 

.00816 

.00254 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   B.   L.   RIFLED   MOBTABS. 


Marks,  «  W"" 
Length,  10".5 
Diameter,  1".129 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


No.  987. 


Applied  loadi. 


Total. 


PerMnore 


erMn 
incn, 


Compres- 
sion per 
incn. 


Saocessive 
compres- 
sion per 
inch. 


Permanent 

set. 


Successive 

permanent 

set. 


Bemarks. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
10,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
20.000 
.30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
60,660 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000- 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,  GOO 
60,000 
59,660 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 


.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.00060 
.00072 
.00078 
.00084 
.00090 
.00006 
.00104 
.00110 
.00116 
.00124 
.00134 
.00142 
.00150 
.00160 
.00172 
.00186 
.00200 
.00220 
.00238 
.00254 
.00284 


.00350 
.00378 
.00426 
.00482 
.00520 
.00576 
.00618 
.00660 
.00718 
.00768 
.00616 
.00864 
.00914 
.00050 
.00976 


Inch. 
0. 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00000 
.00004 
.00006 
<00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00008 
.00008 
.00010 
.00012 
.00014 
.00014 
.00020 
.00018 
.00016 
.00030 
.00036 


I7^eh. 
0. 


Inch. 
0.  InitlAl  load. 


.00004 


.00010 


.00022 


.00056 


.00028 
.00048 
.00056 


.00056 
.00042 
.00042 
.00058 
.00050 
.00048 
.00048 
.00050 
.00036 
.00020 


.00542 


.00720 


.00006 


.00034 


.00092 


.00172 


.00222 


.00178 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH  B.   L.   KIFLGD   MORTASS. 
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Marks,  »»H^?^»' 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


No.  988. 


Applied  iMMlB. 

ComprM- 

Bionper 

inch. 

SaoceMive 

comprea- 

■ion  per 

inch. 

Permanent 
aet. 

SuooeaalYe 

permanent 

aet. 

Kamarka. 

Total. 

PeraooAre 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32.000 
33.000 
34,000 
35,000 
36.000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
57.200 

I'owuU. 
1.000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81.000 
82;  000 
33,000 
34,000 
.35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
67,200 

Intk. 

0. 

.00004 
.00010 
.00016 
.00023 
.00028 

!00038 
.OOOU 
.00048 
00054 
.00058 

.00070 
-  .00076 
.      .00082 
.00088 
.00094 
.00100 
.00106 
.00114 
.00122 
.00128 
.00136 
.OOIU 
.00152 
.00158 
.00166 
.00180 
.00198 
.00206 
.00222 
.002U 
.00264 
.00294 
.00324 
.00354 
.00398 
.00450 
.00504 
.00580 
.00650 
.OO'm 
.00814 
.00904 
.00980 
.01110 
.01234 
.01390 
.01576 

Inch. 
0. 

.00004 
00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00006 
.00008 
.00014 
.00018 
.00008 
.00016 
.00022 
.00020 
.00030 
.00030 
.00030 
.OOOU 
.00052 
.00054 
.00076 
.00070 
.00084 
.00080 
.00090 
.00076 
.00130 
.00124 
.00156 
.00186 

indk. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  atrength. 

0. 

0. 



.00002 

.00002 

.00012 

.00010 

.00024 

.00012 

.00046 

.00022 

.00118 

.00072 

.00304 

.00186 

.00660 

.00356 

.01200 

.00600 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   6.   L.    RIFLED   MORTARS. 

Body  No.  10. 


Fo.  4684. 

Mark8,^2M^.TR. 

Diameter,  l'U29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

Elongatioii 
perLQcb. 

SucoeMive 
elougation 
per  inch. 

Pennanent 
act. 

Soccenslvo 

permanent 

set. 

Hemarka. 

Totol. 

Per  square 

Poundi. 
1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
24,980 

Poundi. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
24,980 

Inch. 
0. 

.000066 
.000110 
.000165 
.000225 
.000285 
.000345 
.000405 
.000465 
.000535 
.000606 
.000690 
.000770 
.000855 
.000945 
.001050 
.001160 
.001280 
.001430 
.001600 
.001816 
.002060 
.002350 
.002700 

Inch. 
0. 
.000056 

.000065 
.000055 
.000060 
.000060 
.000060 
.000060 
.000060 
.000070 
.000070 
.000085 
.000080 
.000086 
.000090 
.000106 
.000110 
.000120 
.000150 
.000170 
.000215 
.000236 
.000300 
.000350 

Inch. 
0. 

Inch. 
0. 

Tniti^  load. 
Tensile  strength. 

0. 

.000030 

.000030 

.000065 

.  0OUO25  . 

.000095 

.000040 

.000165 

.oooooa 

.000245 

.000090 

.000410 

.000165 

.000695 

.000285 

.001195 

.000500 

Fractured  4'^5  from  neck.    Appearance,  uniform,  granular. 


Digitized  by  VjOOQIC 


12-INCH   B.   L.    RIFLED   MORTARS. 
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No.  4585. 


Marks,  ^^  Vt.'^^' 
Diameter,  1".*129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Ganged  length,  20"'. 


Applied  loads. 

Elon^tion 
per  inch. 

Saccf'sMve 
elongation 
per  inch. 

Permanent 
set. 

SnrceMive 

permanent 

set. 

Remarks. 

Total. 

Per  sqnftre 

Poundt, 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
27,320 

Pounds. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
27,320 

Inch. 
0. 

.000045 
.000090 
.000140 
.000190 
.000250 
.000300 
.000350 
.000410 
.000465 
.000525 
.000585 
.000656 
.000725 
.000795 
.000875 
.000960 
.C01040 
.001150 
.001255 
.001400 
. 001530 
. 001730 
.001915 
.002230 

Inch. 
0. 

.000045 
.000045 
.000050 
.000050 
.000060 
.000050 
.000050 
.000060 
.000055 
.000060 
.000060 
.0«|070 
.000070 
.000070 
.000080 
.000085 
.000080 
.000110 
.000105 
.000145 
.000130 
.000200 
.000215 
.000285 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000035 

.000025 

.000055 

.000020 

.000090 

.000035 

.000140 

.000050 

.000225 

.000085 

.  000370 

.000145 

.000625 
.000840 

.000255 
. 000215 

Fractured  10^'  from  neck. '  Appearance,  uniform,  granular. 


Digitized  by  VjOOQIC 
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12-INCH    B.    L.    RIFLED   MORTAES. 
No.  992. 


Lengtli,  10''.6. 
Diameter,  l'M29. 
Sectioual  area,  1  square  incli. 
Gauged  length,  5". 


Appli 
Total 

ed  loads. 

Compres- 

slon  per 

incb. 

SuocoHsive 
compres- 
sion per 
inch. 

Permanent 
sot. 

Sacoessive 

permanent 

aet. 

Remarks. 

Per  square 
incli. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 
26,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
57,200 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.  000 
19.000 
20,000 
2J.()00 
22, 000 
2:1, 000 
24,000 
25.000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,  COO 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,200 

Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.  00028 
.00032 
.00038 
.OOOU 
.00050 
.00056 
.00064 
.00070 
.00076 
.00080 
.00088 
.00094 
.00100 
.00106 
.00114 
.00122 
. 00132 
.00140 
.00150 
.00162 
.00172 
.00184 
.00198 
.00210 
.00240 
.00256 
.00282 
.00316 
.00354 
. 00396 
.00422 
.00464 
.00514 
.00576 
.00640 
.00676 
.00722 
.00810 
.00890 
.00036 
.00974 
.01050 
.01138 
.01200 

Inch. 
0. 

.00001 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.OOIKMJ 
.00010 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00010 
.00012 
.00010 
.00012 
.00014 
.00012 
.00030 
.00016 
.00020 
.00034 
.00038 
.00042 
.00026 
.00042 
.00050 
.00062 
.00004 
.00036 
.00046 
.00088 
.00080 
.000^6 
.00038 
.00076 
.00088 
.00062 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
(Htlmate  strength. 

0. 

0. 



.00004 

.00004 

.00014 

.00010 

.00028 

.00014 

.00064  ' 

.00036 

.00170 

.00112 

.00376 

.00200 

.00646 

.00270 

.00026 

.00280 

Failed  by  triple  flexure. 


Digitized  by  VjOOQ IC 


12-INCH    B.    L.    RIFLED   MOBTARa 
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No.  993. 


Marks,  ^^Va-7^ 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  sqaare  inch. 

Ganged  length,  5". 


Applied  loftdB. 


ToUl. 


Pounda 
1,090 
2,000 
3,000 
4,000 
5,000 
<l,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 

aoiooo 

31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,100 
58,980 


Per  aquare 
inch. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19  000 
20.000 
21.000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
80,000 
58,960 


Compres- 
sion per 
incn. 


Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00032 
.00036 
.0CO42 
.00048 
.00052 
.00060 
.00066 
.00072 
.00078 
.00080 
.00088 
.00094 
.00102 
.00110 
.00118 
.00124 
.00130 
.00138 
.00148 
.00160 
.00172 
.00184 
.00198 
.00216 
.00236 
.00254 
.00276 
.00316 
.00354 
.00388 
.00426 
.00468 
.00508 
.00562 
.00624 
.00664 
.00714 
.00774 
.00858 
.00920 
.00958 
.  01010 
.01090 
.01160 


Successive 

oompres- 

slon  per 

inch. 


Inch. 

0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00002 
.0(K)08 
.00006 
.0O0U8 
.00008 
.00008 
.00006 
.00006 
.00008 
.00010 
.00012 
.00012 
.00012 
.00014 
.00018 
.00020 
.00018 
.00022 
.00040 

.ooo:i8 

.00034 

.ooo:)8 

.00042 
.00040 
.00054 
.00062 
.00030 
.00060 
.00060 
.00084 
.00062 
.00(»8 
. 00052 
.00080 
.00070 


Permanent 

set. 


Inch. 
0. 


.00002 


.00006 


Snccessive 

permanent 

set. 


Inch. 
0. 


.00002 


00014  .00008 


00026    I        .00012 


00066  .00040 


.00174 


.00636 


.00884 


.00108 


.00276 


.00248 


Bemarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   B.  L.  RIFLED   MORTAES, 


Fo.  994. 


Marks,  ^^Vt.^"^ 
Length,  10".  5. 

Diameter,  1".  129. 

Sectional  area,  1  square  incli. 

Oauged  lengtli,  5". 


Applied  loads. 


Total. 


Per  Aonare 
inch. 


Compros- 
siou  per 


incl 


Successive 

coiupres- 

siou  per 

incn. 


Fennanent 
set. 


Snecessive 

periitaiieut 

set. 


Bemarkft. 


Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
20,000 
27.000 
28,000 
20,000 

ao.000 

31.000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
56,880 


Pounds. 
1,000 
2.000 
3,000 
4.000 
5,000 
6,060 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
•-•3, 000 
24, 000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,0(K) 
31,000 
32,000 
83,U(M) 
34,000 
85,000 
36.000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
50,380 


Ineh. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00034 
.00040 
.00044 
.00048 
.00060 
.00066 
.00074 
.00078 
.00082 
.00090 
.00100 
.00106 
.00112 
. 00120 
.00128 
.00134 
.00144 
.00154 
.00166 
.00180 
.  00194 
. 00210 
.00230 
.00200 
.  00276 
.00296 
.00326 
.00*^66 
.00410 
.00446 
.00500 
.00.'>46 
.00590 
.00662 
.A098 
.00750 
.00804 
.00880 
.00940 
.00966 
.01010 
.01056 
.OHIO 


Ineh. 
0. 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00U06 
.00004 
.00004 
.00012 
.00006 
.00008 
.00004 
.00004 
.00008 
.00010 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00610 
.00012 
.00014 
. 00014 
.00016 
.00020 
.00030 
.00016 
.00020 
.00030 
.00040 
.00U44 
.00036 
.00054 
.00046 

.omui 

.UO072 
.00036 
.00052 
.00054 
.00076 
.00060 
.00026 
.00044 
.00046 
.00054 


Ineh. 
0. 


Ineh. 

0.  Initial  load. 


.00008 


.00004 


.00012 


.00004 


.00030 


.00  J 18 


.00040 


.00188 


.00112 


.00636 


.00256 


.00852 


.00216 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQ IC 


12-lNCH   B.   L.   EIFLED   MORTARS. 

Body  No.  10  (second  casting). 


157 


No.  4594. 


Marks,  ^^VfJ^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loftdB. 

Klonffation 
per  inch. 

SnoccAsive 
elongation 
perlnch. 

Feimanent 
set. 

Saccessive 

permanent 

sec. 

Remarks. 

Totol. 

Per  sqnare 
inch. 

Poundt, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

33,000 

24,000 

25,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000" 

18,000 

19,000 

20,000 

21,000 

22,0(K) 

23,000 

24,000 

25,000 

Inch. 
0. 

.000050 
.000090 
.000140 
.000190 
.000240 
.000290 
.000345 
.000400 
.000455 
.000510 
.000570 
.000650 
.OOOTIO 
.000780 
.000850 
.000940 
.  001010 
.001120 
.001210 
.001350 
.001465 
.001645 
.001800 

Inch. 
0. 
.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000055 
.000055 
.000060 
.000080 
.000060 
.000070 
.000070 
.000090 
.000070 
.000110 
.000090 
.000140 
.000115 
.000180 
.000155 

Inch. 
0. 

Inch. 
0. 

Initialload. 
TensUe  strength. 

0. 

.000010 

.000010 

.000030 

.000020 

.000040 

.000010 

.000080 

.000040 

.000110 

.000030 

.000200 

.000090 

.000310 

.000110 

.000520 

,000210 

Fractured  10"  from  ne^k.  Appearance,  40  per  cent  uniform,  granu- 
lar, 60  per  cent  coarse  granular  with  dark  colored  spangles.  A  well- 
defined  line  of  demarcation  between  the  two  kinds  of  surface. 


Digitized  by  VjOOQIC 
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12-INCH   B.    L.    RIFLED   MORTARS. 


No.  4595. 

Marks,  ^^Vi«.;^«' 
Diameter,  l'M20. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Sacceflsire 
elongation 
per  inch. 

Snccessive 

Remarks. 

ToUl. 

PersQUftre 
ino^. 

^^™*f*^"*j  permanent 
•®''-       1        set. 

Pound*. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,  (KX) 

21.000 

22,000 

23,000 

24,000 

25.000 

26,940 

Pound*. 

1.000 

2,000 

3.000 

4.000 

5.000 

6.000 

7,000 

8.000 

9,000 

10,000 

11.000 

12, 000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,940 

Inch. 
0. 

.000050 
.000100 
.000150 
.000196 
. 000240 
.000295 
.000345 
.000400 
.000450 
.000505 
.000500 
.000625 
.000685 
.000750 
.000815 
.000900 
.000986 
.001060 
.001155 
. 001300 
.001400 
.001555 
. 001735 
.001960 

Inch. 
0. 
.000a50 

.000050 
.000050 
.000046 
.000045 
. 000055 
.  00(K)50 
.  00(HJ,'»5 
.  000050 
.  000055 
.  0<KM)55 
.  000065 
.  000060 
.000065 
.  00m)65 
.000085 
. OflOOKo 
. 000075 
.000095 
.000145 
. 000100 
.000156 
.  000180 
.  000225 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000005 

.000005 

.000020 

.000015 

.  0(K»035 

.000015 

.000055 

.000020 

.000086 

.000030 

.000136 

.000050 

.000200 

.000066 

. 000310 

.000110 

.000500 
.000660 

.000190 
.000160 

Fractured  2|"  &om  neck.    Appearance^  granular^  mottled. 


Digitized  by  VjOOQIC 


12-INCH  B.  L.  RIFLED  M0ETAR3. 
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No.  1001. 

Marks,  ^^Vi'J^' 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'\ 


Applied  loads. 

Compres- 
sion per 

Saccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Sncoessivo 
set. 

Kemarlcs. 

ToUa. 

Per  square 
inch. 

Poundi. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
38.000 
34,000 
35,000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
89.200 

PoundB. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20^000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
82,000 
83,000 
84,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
69,200 

Ineh. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00030 
.00036 
.00040 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00120 
.00126 
.00134 
.00142 
.00154 
.00160 
.00174 
.00182 
.00194 
.00208 
.00228 
.00248 
.00268 
.00294 
.00326 
.00356 
.00400 
.00446 
.00486 
.00540 
.00590 
.00646 
.00700 
.00786 
.00856 
.00928 
.00992 
.01074 
.01204 

Inch, 

0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008- 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00012 
.00006 
.00014 
.00008 
.00012 
.00014 
.00020 
.00020 
.00020 
.00026 
.00032 
.00030 
.00044 
.00046 
.00040 
.00054 
.OU050 
.00056 
.00054 
.00086 
.00070 
.00072 
.00064 
.00U82 
.00130 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
\ 

• 
Ultimate  strength. 

0. 

.00004 

.00004 

.00010 

.00006 

.00016 

.00006 

.00028 

.00012 

.00054 

.00026 

' 

.00126 

.00072 

.00294 

.00168 

.00560 

.00266 

.00032 

.00372 

1 

FaUed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   B.    L.    RIFLED   MORTARS. 


No.  1002. 


Marks,  ^^^^-"^^ 
Length,  10".5r 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applic 

Klloiids. 

rer  square 
.     incD. 

Compres- 

Suoceaaive 
compres- 
sion i>er 
inch. 

Permanent 
set. 

Suceessive 

permanent 

set. 

Remarks. 

Total. 

Poundt. 
1,000 
2.000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
68,080 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38  000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
58,980 

Inch, 
0. 
.00006 
.00010 
.00014 
.00018 
.00022 
.00028 
.000.34 
.00038 
.00044 
.00050 
.00054 
.00060 
.00064 
.00070 
.00072 
.00076 
.00084 
.00090 
.00096 
.00102 
.00110 
.00116 
.00122 
.00130 
.00140 
.00148 
.00158 
.  OOIOG 
.00180 
.00198 
.00216 
.002.T4 
.  00256 
.03294 
.00322 
.00354 
.00400 
.00448 
.00484 
.00532 
.00570 
.00630 
.00684 
.00740 
.00786 
.00834 
.00886 
.00924 
.00070 

Inch. 
0. 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.0000( 
.00006 
.  004KIO 
.00004 
.00006 
.00004 
.  0(M»06 
.00002 
.  00i»04 
.00008 
.00006 
.00006 
.00006 
.0(008 
.00006 
.00006 
.00008 
.00010 
.00008 
.  0()010 
.00(!08 
. 00014 
.000.18 
.00018 
.00018 
.00022 
. 00038 
.00028 
.00032 
.00046 
.00048 
.00036 
.00048 
.00038 
.00060 
.00054 
.00056 
.00046 
.00048 
.00052 
.00038 
.00046 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
\ 

Ultimate  strength. 

* 

0. 

.00002 

.00002 

.00002 

0. 

.00008 

.00006 

.00012 

.00004 

.00024 

.00012 

.00130 

.00106 

'    .00296 

.00166 

.00518 

.00222 

.00726 

.00208 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH    B.    L.   RIFLED    MOETAUS. 
No.  1003. 


l(il 


Marks,      m  t„ 

Length,  W'.5. 

Diameter  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loAds. 


ToUl. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
8,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
U,000 
15,000 
16.000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
30,000 
40.000 
41.0(0 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
40,000 
50,000 
57,970 


Per  square 
incn. 


Ponnd9. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57.97U 


Compree' 

sion  per 

iucn. 


Ineh. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00028 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00080 
.00086 
.00002 
.00098 
.00104 
.00110 
.00118 
.00124 
.00132 
.00138 
.00146 
.00156 
.00170 
.00180 
.00196 
.00214 
.00234 
.00264 
.00290 
.00330 
.00360 
.00304 
.00440 
.00496 
.00546 
.00586 
.00640 
.00600 
.00740 
.00788 
.00822 
.00854 
.00880 
.00898 


Successive 

compres-  iPermment 
sion  per     set. 

iDOD. 


Inth. 
0. 
.00004 

.00004 
.00004 
.00006 
.00006 
.00004 
*  .00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 


.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00010 
.00014 
.00010 
.00016 
.00018 
.00020 
.00030 
.00026 
.00040 
.00030 
.00034 
.00046 
.00056 
.00050 
.00040 
.00054 
.00050 
.00050 
.00048 
.00034 
.00032 
.00026 
.00018 


Ineh. 

0. 


Snccessive 

pomianent 

set. 


Remarks. 


Ineh. 

0.  I  Initialload. 


.00014 


.00020 


.00002 


.00002 


.00010 


00044  .00024 


.00306 


.00524 


.00674 


.00086 


.00176 


Ultimate  strength. 


FaUed  by  triple  flexure* 
H.  Ex.  43 ^U 


Digitized  by  VjOOQIC 
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12-INCH   B.   L.    RIFLED   MORTARS.. 

Body  No.  10  (fourth  casting). 
No.  4618. 


Marks,  "  Vf  J^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  IcNids. 

Elon  ration 
per  Inch. 

SnccosMiTo 
elongation 
per  inch. 

Permanent 
set. 

Siicceaaive 

permanent 

Net. 

Remarks. 

ToUl. 

Per  mnare 
io4. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,  COO 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26.000 
29.910 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
29,910 

Ituh. 
0. 

.000060 
.000100 
.000150 
.000200 
.000250 
.000305 
.000355 
.000410 
.000470 
.000636 
.000506 
.000660 
.000735 
.000806 
.000880 
.000970 
.001060 
.001150 
.001260 
.001390 
.001530 
.001700 
.001900 
.002150 

Inch. 
0. 

.000050 
.000050 
.OOUOoO 
.000050 
.  000050 

Inch. 
0. 

Inch. 
0. 

Initial  load; 
Tensile  strength. 

0. 

.000055 

.000050 
.OOOO.'iS 
.000060 
.000065 
.000060 
.000066 
.000075 
.000070 
.000076 
.000090 
.000090 
.000090 
.000110 
.000180 
.000140 
.000170 
.000200 
.000250 

.000015 

.000015 

.000020 

.000006 

.000055 

.000035 

.000090 

.000035 

. 000145 

.000055 

.000225 

.000080 

.000360 

.000136 

.000575 
.000755 

.000215 
.000180 

Fractured  8''.5  from  neck.    Appearance,  granular. 
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Marks,  ""hV** 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


No.  4619. 


Succetwive 
elon^raiion 
per  inch. 

Permoneiit 

Mt. 

SnccMBiTe 

pennaneDt 

set. 

Remarlcs. 

Total. 

Permniare 

Pttnnds. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

ll.OOO 

12,000 

18,000 

14.000 

15,000 

16.000 

17,000 

18,000 

10,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28.140 

PowuU, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

28,140 

IfUh, 

0. 

.000060 
.000100 
.000146 
.000106 
.000240 
.000290 
000336 
.000386 
.000436 
.000490 
.000540 
.000596 
.000660 
.000716 
.000776 
.000640 
.000910 
.000990 
!  001070 
.001146 
.001226 
.001325 
.001426 
.001000 

Inch. 
0. 
.000050 
.000060 
.000045 
.000050 
.000045 
.000050 
.000046 
.000050 
.000050 
.000055 
.000050 
.000065 
.000055 
.000065 
.000060 
.000066 
1000070 
.000060 
.000080 
.000075 
.000080 
.000100 
.000100 
.000176 

Inch, 
0. 

Inch. 
0. 

IniUalloftd. 

0. 

.000010 

.OOCOIO 

.000025 

.000015 

.000035 

.000010 

.000060 

.000026 

.000090 

.000030 

.000130 

.000040 

.000190 

.000060 

.000280 
.000380 

.000090 
.000100 

Fractured  at  neck.    Appearance,  granular. 
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Marks,  "Vf^"' 
Length,  1©".5? 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


No.  1025. 


Applied  loadfi. 


Total. 


Pounda. 

1,000 

,   2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22. 000 

2:{,o<)0 

24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31.000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
00,380 


Per  square 
incti. 


Pounda. 
1.000 
2,000 
3.000 
4,000 
5.000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
IK.OOO 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28,000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
50,000 
60,380 


Compres- 
sion per 
inch. 


Inch. 

0. 
.00004 
.00008 
.00012 
.00016 
.00020 
.00024 
.00028 
.00032 


.00044 
.00052 
.00056 
.00060 
.00064 
.00070 
.00074. 
.00060 
.00084 
.00090 
.00100 
.00110 
.  00120 
.00128 
.00136 
.00144 
.00152 
.00160 
.00170 
.00180 
. 00192 
.00210 
. 00226 
.00246 
,00278 
.00310 
.00344 
.00380 
.00410 
.00466 
.00520 
.0(>560 
.00608 
.00672 
.00736 
.00790 
.00848 
.00906 
.00970 
.01060 


SucccBsiv© 

conipres- 

sion  per 

iucli. 


Inch, 
0. 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00(K)4 
.00006 
.00010 
.00010 

.  oo(no 

.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00010 
. 00012 
.00018 
.00016 
.00020 
.00032 
.00032 
.00034 
.00036 
.00030 
.00056 
.00054 
.00040 
.00048 
.00064 
.00064 
.00054 
.00058 
.00058 
.00064 
.00090 


Permanent 
set. 


Inch. 


Successive 

permanent 

set. 


Inch. 


.00008 


.00012 


.00022 


.00270 


.00500 


.00792 


.00010 


.00070 


.00160 


.00292 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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2f o.  1026. 

Marks,  12  M^R^TR, 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 


Total 


Povnda. 
1,000 
2,000 
3.000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26.000 
27.000 
28.000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
60.650 


Peraqnare 
incli. 


1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,U00 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,060 
26,000 
27,000 
28,060 
29,000 
80,000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
60,650 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00026 
.00030 
.00030 
.00040 
.00046 
.00052 
.00058 
.00064 
.00068 
.00072 
.00078 
.00084 
.00088 
.00004 
.00100 
. 00108 
.00116 
.00122 
.00128 
.00134 
.00142 
.00152 
.00160 
.00170 
.00182 
.00198 
.00214 
.00230 
.00254 
.00280 
.00312 
.00348 
.00392 
.00442 
.00488 
.00538 
.00588 
.00650 
.00696 
.00762 
.00820 


.00040 
.  01010 
.01120 


Successivo 

conipres- 

sioo  per 

inch. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00008 
.00010 
.00008 
.OUOIO 
.00012 
.00016 
.00016 
.00016 
.00024 
.00026 
.00032 
.00036 
.00044 
.00050 
.00046 
.00050 
.00050 
.00062 
.00046 
.00066 
.00058 
.00060 
.00060 
.00070 
.00110 


Pemiantint 


Inch. 
0. 


.00002 


.00004 


Suoceasive 

permanent 

set. 


Inch. 
0. 


.00002 


.00002 


.00000 


.00002 


.00010 


.00004 


.00018 


.00008 


.00042 


.00290 


.00524 


.00860 


.00024 


.00076 


.00172 


.00232 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexnre. 
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No.  1027. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oauged  length,  5''. 


Applied  loadB. 


Total. 


Per  Bqaare 


ersau 
inch, 


Compres- 
sion per 
inon. 


Sacoessive 

oompres* 

sionper 

incn. 


Permanent 


Successire 

permanent 

sot 


Bemarks. 


Pound*. 
1,000 
2.000 
8,000 
4,000 
5,000 
0,-000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 
81,000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
'45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
58,620 


Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29  000 
30.000 
31,000 
82,000 
33,000 
84,000 
35,000 
86,000 
37,000 
38,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,620 


Inch. 
0. 

.00006 
.00010 
.00014 
.00018 
.00024 
.00030 
.00034 


.OOOU 
.00050 
.00056 
.00060 
.00064 
.00068 
.00074 
.00078 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00126 
.00132 
.00138 
.00148 
.00158 
.00166 
.00178 
.00188 
.00206 
.00218 
.00240 
.00264 
.00300 
.00350 
.00376 
.00414 
.00470 
.00518 
.00572 
.00624 


.00758 
.00800 
.00860 
.00930 
.01000 


Tneh. 
0. 
.00006 

.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00000 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00008 
.00012 
.00010 
.00018 
.00012 
.00022 
.00024 


.00050 


.00038 
.00056 
.00048 
.00054 
.00052 
.00064 
.00070 
.00042 
.00060 
.00070 
.00070 


Inch. 
0. 


Inch. 
0. 


InitfAlload. 


.00002 


.00002 


.00002 


.00006 


.00002 


00010     .00004 


00018     . 00008 


00032     .  00014 


00078     . 00046 


00230     . 00152 


I 


.00480 


.00758 


.00250 


.00278 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Ko.  4586. 


Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20". 


Applied  kNida. 

Elonntion 
per  Inch. 

Sooceealve 
eloncation 
perlnoh. 

Permaneni 

set. 

Suooessive 
set. 

Bemarka. 

Total. 

PerMuare 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,840 

PotwdM, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

29,340 

Inch. 
0. 
.000050 
.000100 
.000150 
.000205 
.000255 
.000306 
.000360 
.000415 
.000480 
.000550 
.000605 
.000680 
.000755 
.000835 
.000910 
.001005 
.001005 
.001210 
.001835 
.001465 
.001640 
.001850 
.002060 
.002450 

Inch, 
0. 

.000050 
.000050 
.000050 
.000055 
.000060 
.000050 
.000055 
.000055 
.000065 
.000070 
.000055 
.000075 
.000075 
.000080 
.000075 
.000096 
.000090 
.000115 
.000125 
.000130 
.000175 
.000210 
.000210 
.000390 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

::::::::: 

:::::::::::::::::::::: 

.000005 

.000005 

:::::::::::::::::: 

.000030 

.000025 

.000045 

.000015 

.000075 

.000030 

.000110 

.000035 

.000170 

.000060 

.000285 

.000115 

.000440 

.000155 

.000710 
.001000 

.000270 
.000290 

Fractared  V  from  neck.    Apx)earancey  uniformi  granular. 
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Fo.  4587. 


Marks,  ^2  V*,'^''' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

1 
EloDsation , 
per Inch. 

SneccMivo 

Permanent 
set. 

Snccoftsivo 
set. 

Itenark*. 

ToUl. 

Pounds. 
1.000 
2.000 
8,000 
4.000 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,500 

elon^ution 
per  inch. 

Pounds. 
1,000 
2,000 
8,006 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,600 

Inch. 
0. 

.000045 
.000090 
.000140 
.000190 
.dOOiJS 
.000285 
.  O0OXi5 

.ooo:;h5 

.000435 
.000495 
.000550 
.000020 
.000080 
.000745 
.000810 
.000890 
.0U0960 
.001060 
.001155 
.001260 
.001390 
.001540 
.001675 
.001900 

Inch. 
0. 
.000045 
.000045 
.OOOOriO 
.OIHXIjO 
.OOU4U5 
.0001150 
.000050 

Itiek. 
0 

Inch. 
0 

Initial  load. 
Tensile  Btrengtli. 

0 

.0(MH!50 

.000050 

.  ooiftik) 

.  0JO.155 
.000070 
.000060 
.000065 
.0(KH)65 
.000080 
.000070 
.000100 
.000095 
.000105 
.000130 
.000150 

.000010          .000010 

.000030 

.000020 

.000050 

.000020 

.000085 

.000035 

.000130 

.000045 

.000195 

.000065 

.000300 

.000105 

.000135 
.000225 

.0OO4.')5 
.000605 

.000155 
.000150 

1 

Fractured  |'' from  neck.    Appearance,  uniform,  granular. 
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Marks,  ^2^ ^'S?^ 

Length,  10".5/ 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

CompTM- 

sion  per 

inch. 

Successive 
compres- 
sion per 
inch. 

Permsnent 
set. 

Successive 
set. 

Benuurks. 

Totid. 

Per  square 
incL. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
9,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,020 

Poundt, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30.000 
31,900 
32,000 
33.000 
34,000 
35,000 
36.000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60.020 

Ineh. 
0. 
.00004 
.00010 
.00016 
.00020 
.00026 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00066 
.00072 
.00078 
.00086 
.00092 
.00096 
.00104 
.00110 
.00116 
.00122 
.00132 
.00142 
.00150 
.00156 
.00166 
.00176 
.00190 
.00208 
.00222 
.00240 
.00266 
.00290 
.00324 
.00358 
.00386 
.00426 
.00474 
.00532 
.00576 
.00620 
.00676 
.00740 
.00798 
.00860 
.00916 
.00994 
.01076 
.01174 

Ineh. 
0. 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00008 
.00006 
.00010 
.00010 
.00014 
.00018 
.00014 
.00018 
.00026 
.00024 
.00034 
.00034 
.00028 
.00040 
.00048 
.00058 
.00044 
00044 
!  00056 
.00064 
.00058 
.00062 
.00056 
.00078 
.00082 
.00098 

Isieh. 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  strengtb. 

0. 



.00004 

.00004 

1 

1 

.00008 

.00004 

.  00012 

.00004 

.00022 

.00010 

.00056 

.00034 



.  00150 

.00094 

:::::;:::::::::::::::::: 

.00334 

.00184 

.00460 

.00126 

.00910 

.00450 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-inch:  b.  l.  rifled  mobtabs. 


No.  996. 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Compres- 
sion per 
inch. 

Saccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

SncoessiTo 
set. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounda. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
1^,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,660 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,  COO 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
40,000 
50,000 
61,660 

Ineh. 
0. 

.00004 
.00008 
.00014 
.00018 
.00022 
.00028 
.00034 
.00040 
.00044 
.00048 
.00054 
.00060 
.00066 
.00072 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00114 
.00120 
.00128 
.00186 
.00150 
.00160 
.00170 
.00180 
.00196 
.00214 
.00232 
.00256 
.00286 
.00318 

.oo:m6 

.00384 
.00424 
.00480 
.00524 
.00580 
.00620 
.00680 
.00732 
.00812 
.00860 
.00918 
.00998 
.01070 
.01186 

Ineh. 

0. 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00OJ6 
.00006 

.ootwe 

.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00014 
.00010 
.00010 
.00010 
.00016 
.00018 
.00018 
.00024 
.00030 
.00032 
.00028 
.00038 
.00040 
.00056 
.00044 
.00056 
.00040 
.00060 
.000.'>2 
.00080 
.00048 
.000.58 
.00080 
.00072 
.00066 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  atrengtii. 

1  .     . 

0. 

0. 

.0000^1 

.00004 

.00008 

.00004 

.00022 

.00014 

.00050 

.00028 

.00148 

.00096 

. 00334 

.00186 

.00580 

.00246 

.00882 

.00302 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.    L.    RIFLED   MORTARS. 
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Na  997. 


Marks,  13  V*.^^ 
Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied  loads. 


Totel. 


Persqiuure 


BTMO 

incn. 


Compres- 
sion per 
incfi. 


Successive 
compres- 
sion per 
inoD. 


Fermsnent 

set. 


Successive 

permanent 

set. 


Remarks. 


1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
30,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,600 


Pound*, 
1,000 
2,000 
8,000 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000^ 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
82,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
58,600 


/nsft. 

0. 

.00006 
.00010 
.00014 
.00018 
.00024 


.00032 
.00038 
.00042 
.00046 
.00052 
.00058 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
.00102 
.00110 
.00114 
.00120 
.00130 
.00136 
.00146 
.00158 
.00172 
.00180 
.00104 
.00212 


.00250 
.00286 
.00320 
.00350 
.00390 
.00430 
.00490 
.00546 
.00500 
.00616 
.00682 
.00736 
.00706 
.00840 
.00666 
.00904 
.00936 


IneK. 
0. 

.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00«)06 
.00006 
.00004 
.00008 
.00004 
.00006 
.00010 
.00006 
.00010 
.00012 
.00014 
.00008 
.00014 
.00018 
.00024 
.00020 
.00030 
.00034 
.00030 
.00040 
.00010 
.00054 
.00056 
.00044 
.00050 
.00036 
.00054 
.00060 
.00044 
.00026 
.00038 
.00032 


Inch, 


Inch. 


Initial  load. 


.00002 


.00002 


.00004 


.03002 


.00004 


.00008 


.00004 


.00016 


.00008 


.00042 


.00026 


.00120 


.C0084 


.00176 


.00518 


.00216 


.00704 


.00186 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   B.   L.   RIFLED   MORTiStS. 

Body  No.  12  (third  casting). 


Ko.  4600. 


Diameter,  l'M29.  * 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 


Total. 


Per  fiaaare 
iscn. 


Elongation 
per  inch. 


Sucoeaeive 
elongation 
per  inch. 


Permanent 
set. 


Sncceaeive 

I>ennaueut 

•et. 


RomarkB. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25.000 
28.5S0 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22, 000 
23,000 
24.000 
25.000 
28,530 


Inch. 
0. 

.000056 
.000105 
.000160 
.000205 
.  000255 
.000305 
.000360 
.000420 
.000485 
.000540 
.000600 
.000660 
.000740 
.000810 
.000895 
.000990 
.001095 
.001205 
.001340 
.001485 
.001060 
.001900 
.002150 
.002550 


Inch. 
9. 

.000055 
.000050 
.000055 
.000045 
. 000050 
.000050 
.  OOOOV. 
.000060 

.  oooo<i.'> 

.000055 
.  0000()0 
.000060 
.000080 
.000070 
.000085 
.000095 
.000105 
.000110 
.000135 
. 000145 
.000175 
.  OOO2W 
.000200 
.000400 


Inch. 


Inch. 


Initial  load. 




0. 

1 

.  000(110 

.000010 

.000030 

.000020 

.000045 

.000015 

.  000i)45 

.  000155 

.000065 

.000260 

.000105 

.0tK»455 

.000105 

.  000800     I 
.001090    I 


.000345 
.000290 


TensiU  strongtli. 


Fractured  at  middle  of  stem.    Apl^earance,  uniform,  granular. 


Digitized  by  VjOOQIC 


12-INCH   B.  L.  KIFLED   MORTARS. 
No.  4C01. 
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Marks,  ^^V^:7^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads, 
olr. 


Total. 


Potmdf. 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24.000 

25,000 

28,020 


Per  BQuare 
iDotr. 


Pounds. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,U00 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

28,020 


"^^  &""«»  """"^r' 

pel  men.      porindi. 


Inch. 
0. 

.000045 
.000090 
.  0(K)140 
.000190 
.000240 
.000200 
. 000340 
.  OOOIiOO 
.000445 
.000495 
.000555 
. 000610 
.000670 
.000740 
.  O0080.'i 
.OOOhi^D 
.000955 
.001040 
.001125 
.001230 
.(•01340 
.001485 
.001650 
.  001825 


Inch. 
). 
.00004.5 

.000045 
. 000050 

.  0'M)0:'.0 

.  0(.0'.t5J 
,  OOOO.^O 
. 0OUO50 
.  0(Mii).'>0 
.00<K)55 
.  00W)50 
. 000060 
.  000055 
.00<KH>0 
.  OC.0070 

,  ooo<;cr' 

.  000080 
.  000070 
.OOOOKj 
.000085 
.000105 
.  OtWUO 
.  000145 
.000165 
.  000175 


Inch. 


Inch.       I 


1 

:::::::::::::::::::::::: 

0. 

.. : 



6. 

.000015 

.000015 

.  oo<*on5 

.  0OU02O 

. 000055 

.  00<»020 

. 000095 

. 000040 

.000145 

.f)00050 

.  666245 

.01)0100. 

Initial  load. 


.00(V415 
.000535 


.000170 
.000120 


Toniiile  strongth. 


Fractured  at  middle  of  stem.    Ai>i)earance;  uniform,  granular. 


Digitized  by  VjOOQIC 
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12-INCH   B.    L.    RIFLED    MORTARS. 


No.  1010. 


Marks,  ^2  ^bX"""^ 
Length,  1G".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pounda. 

:.ooo 

2,000 
3,000 
4,000 
5.000 
6.000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
]«,000 
17,000 
18,000 
10.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81.000 
32,000 
83,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
59,060 


For  square 
incn. 


Pound*. 
1,000 
2,000 
8,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,  OM 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
53,000 
44,000 
45,000 
59,060 


Compren- 

sion  per 

incn. 


Inch, 
0. 

.00008 
.00012 
.00016 
.00024 
.00030 
.00034 
.00038 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00096 
.00104 
.00110 
.00118 
.00124 
.00134 
.00142 
.00152 
.00164 
.00174 
.00188 
.00204 


.00244 
.00264 


.00326 
.00366 
.00404 
.00448 
.00492 
.00548 
.00592 
.00660 
.00700 
.007.'» 
.00834 
.00904 


Succe«Mvo 
compres- 
sion per 
inch. 


Inch. 
0. 

.00008 
.00004 
.00004 
.00008 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00010 
.00008 
.00010 
.00012 
.00010 
.00014 
.00016 
.00018 
.00022 
.00020 
.00024 
.00038 
.00040 


.00044 
.00044 
.00056 
.00044 
.00068 
.  00040 
.00050 
.00084 
.00070 


Permanent 
set. 


Inch. 


.00004 


.00006 


Saccessive 

permanent 

set. 


Remarks. 


Inch. 
0.  Initial  load. 


00U16  . 00010 


. 00034  . 00018 


.00068 


.00176 


.00376 


.00060 


.00034 


.00108 


.00200 


.00284 


Ultimste  strenrHili. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH    B.    L.    RIFLED    MORTAES. 
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Fo.  1011. 


Marks,  ^^  ViL  ^ 
Length,  10".5, 
Diameter,  1".129. 
Sectional  area,  1  Bqnare  inch. 
Ganged  length,  5". 


Applied  loads. 


Total. 


Ponndi. 
1.000 
2,000 
3.000 
4,000 
5,000 
0,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
28,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
38,000 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
58,200 


Per  eqaare 


eaai 
Qcn. 


incl 


Poundt, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,200 


Compres- 

sion  per 

inoii. 


Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
,00044 
.00050 
.00054 
.00058 
.00064 
.00070 
.00074 
.00080 


.00004 
.00102 
.00108 
.00114 
.00120 
.00130 
.00138 
.00152 
.00164 
.00172 
.00180 
.00196 
.00218 
.00256 
.00284 
.00302 
.0OS24 
.00372 
.00414 
.00452 
.00492 
.00564 
.00600 
.00640 
.00690 
.00756 
.00808 
.00860 
.00800 
.00920 
.00058 
.01004 


SnocesRive 
compres- 
sion per 
inch. 


Jiush. 
0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00008 
.00014 
.00012 
.00008 
.00008 
.00016 
.00022 
.00038 
.00028 
.00018 
.00022 
.00048 
.00042 


.00040 
.00072 
.00036 
.00040 
.00050 
.00066 
.00052 
.00052 
.00030 
.00030 
.00038 
.00046 


Permanent 
set. 


Jneh, 
0. 


Successire 

permanent 

set. 


Inch. 

0. 


.00002     I        .00002 


.00006 


.00004 


.00002 


.00024 


.00016 


.00050 


.00070 


.00168 


.00580 


.00760 


.00098 


.00412 


.00180 


Bcmarks. 


Initial  load. 


Ultimate  strength. 


FaUed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCU    B.   L.    RIFLED   MOBTAKa 


No.  1012. 


Lenijth,  lO^.s! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applic 
Total. 

Povndt. 

1.000 

3,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.000 

17.000 

18,000 

19.000 

20,000 

21.000 

«»,000 

2li,000 

24.000 

25. 000 

26.000 

27,000 

28,000 

29.000 

30,000 

31,000 

32,000 

,^^,ooo 

34,000 
35.  OOO 
36.000 
37.000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,500 

Mlloada. 

Per  square 
inch. 

PoffndJt, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31.000 
32.000 
33.000 
34, 000 
35.000 
36,000 
37.000 
38.000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48.000 
49.000 
50,000 
58.500 

Comproa- 

aion  per 

inch. 

Inch. 

0. 
.00004 
.00010 
.00014 
.00018 
.00024 
.00030 
.00034 
.00040- 
.00046 
.00052 
.00056 
.00060 
.00064 
.00070 
.00076 
.00080 
.00086 
.00092 
.00098 
.00108 
.00114 
.  00122 
.00130 
.00136 
.00148 
.00154 
.00164 
.00174 
.00188 
. 00202 
.00216 
.  0<H»34 
.  0O2.'i4 
.00280 
.00310 

.  oo.'»:w 

.00386 
. 00430 
.00480 
. 00520 
.00560 
.00004 
.006.50 
.00694 
.00750 
.00792 

.ooa34 

.00870 
.00910 

Sticc«aaive 

coniprea- 

aion  per 

inch. 

Permanent 
set. 

Succeaaive 

permanent 

act. 

Inch. 
0. 

Remarka. 

Inch, 
0. 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.  00(.04 
.00004 
.00004 
.00006 
.00006 
.00004 
. 00006 
.00006 
.OOOOC 
.00010 
.00006 
.00008 
.01K)08 
.  00006 
.00012 
.  00006 
.00010 
.00010 
.00014 
.00014 
.CW14 
.<'0<il8 
.  WKniO 
.00026 
.  00030 
.  0(M>?0 
.00056 
.00044 
.00050 
.00040 
. 00040 
.00044 
.00046 
.00044 
.00056 
. 00042 
.00042 
.000,36 
.00040 

Inch. 
0. 

Initial  load. 
Ultinwte  atrengtb. 

.00002 

.00002 

.00004 

.00002 

.00004 

0. 

.  OO.M)8 

.00004 

. 00022 

.00014 



. 00040 


.00018 

.00110 

.66670 

.00270 

.00160 

.00480 

.66216 




1 

.00680 

.00200 

Failed  by  triple  flexure. 
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la-INCH   B.   L.    EIFLED   MORTARS. 

Body  No.  12  (fourth  casting). 
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Ko.  4626. 


Marks,  tt  ^^}}J^  ^ 
Diameter,  l".i29. 
Sectional  area  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

ElonnUon 
per  Inoh. 

Saocesaive 
eloneation 
porlnch. 

Permaneiit 

aet. 

Saccoaaive 

permanent 

aet. 

Remarka. 

ToteL 

Persqnare 
indk. 

Powtdt. 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

8.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

18,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,880 

PimndM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8.000 

8.000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17.000 

18,000 

18,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

28  880 

IneK 
0. 

.000056 
.000105 
.000156 
.000210 
.000265 
.000315 
.000370 
.000425 
.000475 
.000530 
.000585 
.000660 
.000725 
.000800 
.000875 
.000800 
.001050 
.001135 
.001230 
.001340 
.001475 
.00IG25 
.001780 
.002080 

Inch. 
0. 

.000056 
.000050 
.000060 
.000055 
.000055 
.000050 
.000055 
.000055 
.000050 
.000055 
.000056 
.000075 
.000065 
.000075 
.000075 
.000085 
.000090 
.000085 
.000086 
.000110 
.000136 
.000150 
.000165 
.000280 

Itieh, 
0. 

Inch. 
0. 

Initial  load. 
Tenailo  strength. 

0. 

.000015 

.000015 

.000025 

.000010 

.000060 

.000035 

.000080 

.000020 

.000136 

.000065 

.000200 

.000065 

.000315 

.000115 

.000.'>25 
.000700 

.000210 
.000175 

Fractured  9".6  from  neck.    Appearance,  granular. 
H.  Ex,  43 12 
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12-INCH   B.    L.    RIFLED   MORTARS. 


No.  4G27. 


Marks/^MRjTR. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  W. 


AppUed  loads. 

SnooctHsive 

Ponnanent 
set. 

Suooossive 

permanent 

aet. 

Kemarks. 

Total. 

PerMuare 
inch. 

^?Si^ 

cloDgation 

Pounda. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
29.250 

VoundM. 
1,000 
2,000 
3,000 
•4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
29,250 

Inch. 

a 

.000045 
.000095 
.000145 
.000195 
.000246 
.000295 
.000345 
.000395 
.000450 
.000515 
.000570 
.000635 
.000695 
.000750 
.000820 
.000895 
.000955 
.001045 
.001135 
.001240 
.001340 
.001480 
.001600 
.001775 

Inch. 
0. 
.000045 
.000050 
.000050 
.000050 
.000050 
.000050 
.000030 
.000050 
.000055 
.000065 
.000055 
.000065 
.000000 
.000055 
.000070 
.000075 
.000060 
.000090 
.000090 
.000105 
.000100 
.000140 
.000120 
.000175 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
.  Tensfle  ■trength. 

0. 

.000015 

.000015 

.000035 

.000020 

.000045 

.000010 

.000075 

.000030 

.000105 

.000030 

.000160 

.000055 

.000255 

.000095 

.000390 
.000500 

.000135 
.000110 

Fractured  |"  from  neck.    AppearancCi  granular. 
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12-mCH   B.    L.   RIFLED   MORTARS. 
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No,  1028. 

Marks,  ^%'^»- 

length,  10".5. 

Diameter,  l'M20. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


AppUed  loads. 

Bion  per 
incn. 

Snecessivo 

coinpros- 

•ion  por 

inch. 

Pormanent 
set. 

Sacc<»Mive 

permanent 

set. 

Bemarks. 

Total 

Per  sqnare 
inch. 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
64,460 

PoundM, 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37.000 
38,000 
89.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
04,460 

Inch, 

0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00026 
.00030 
.00034 
.00040 
.00044 
.00048 
.00052 
.00058 
.00064 
.00068 
.00072 
.00078 

.00092 
.00008 
.00104 
.00110 
.00116 
.00124 
.00132 
.00142 
.00152 
.00160 
.00172 
.00186 
.00208 
.00222 
.00242 
.00272 
.00306 
.00338 
.00384 
.00412 
.00456 
.00600 
.00548 
.00604 
.00646 

.oon2 

.00768 
.00806 
.00882 
.00924 
.00980 

Inch. 
0. 
.00004 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00001 
.00001 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00010 
.00008 
.00012 
.00014 
.00022 
.00014 
.00020 
.00030 
.00034 
.00032 
00046 
.00028 
.00044 
.00044 
.00048 
.00056 
.00042 
.00066 
.00046 
.00048 
.00076 
.00042 
.00056 

Inch. 
0. 

Inch, 
0. 

Initiallood. 
Ultimate  BtroDj^. 

0. 

0. 

0. 

.00004 

.00004 

.00014 

.00010 

.00036 

-.00022 

.00104 

.00068 

.00264 

.00100 

.00188 

.00224 

.00724 

.00236 

Failed  by  triple  flexure. 
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12-IKGH   B.    L.   RIFLED   MOBTAB& 


No.  1029. 
Marks,  i^^^^b. 

Length,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Coinpret- 

sion  per 

Inch. 

Sacoeaftiv-e 

conipres- 

siou  per 

inch. 

Permanent 
aet. 

SuccfMeiTe 

ponuauont 

aet. 

Remarka. 

Total. 

Per  Mnare 
inch. 

Pimndi. 
1.000 
2.000 
8,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
82,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,170 

Poundt. 
1,000 
2.000 
8,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
18.000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26.000 
27,000 
28.000 
29,000 
80,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36, 000 
87,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
64,170 

IfUh, 

0. 

100012 
.00016 
.00020 
.00026 

.ooo:m) 
.ooo:h 

.00038 
.00044 
.00048 
.00051 
.00058 
.00064 
.00070 
.00074 
.OOOKO 
.00080 
.00092 
.00090 
.00104 
.00110 
.00114 
.00120 
.00130 
.00134 
.00140 
.00150 
.00150 
.00172 
.00102 
.  001' 10 
.00-236 
.00252 
.00276 
.00316 
.00352 
,003H4 
.00430 
.00480 
.00530 
.00564 
.00600 
.00052 
.00706 
.00754 
.00614 
.00808 
..00914 
.00972 

Inch. 
0. 

.00006 
.00006 
.00004 
.00004 
.00006 
.00004 
.00(X>4 
.0(»004 
.00006 
.00004 
.»)006 
.  00U04 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.  0Ot'O4 
.00008 
.00006 
.00004 
.00006 
.00010 
.00004 
.00006 
.00010 
.00006 
.00016 
.00020 
.00018 
.00026 
.00016 
.00024 
.00040 
.00036 
.00032 
.00046 
.00050 
.00050 
.00034 
.00036 
.00052 
.00054 
.00048- 
,00060 
.00054 
.00046 
.00058 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.00002 

.00002 

.00001 

.00002 



.00006 

.00002 

.00012 

.00006 

.00020 

.00008 

.00036 

.00016 

.00114 

.00078 

.00290 

.00176 

.00486 

.00196 

. 00722 

.00236 

Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED  MORTAKS. 
Ko.  1030. 
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Length,  lO'^s!" 
Diameter,  V'.129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5*'. 


Applied  loads. 

Compres- 
sion per 
inch. 

Saccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

SuccosslTe 

peminnent 

sot. 

Remarks. 

ToUa. 

Persqiuure 
inch. 

Poundt, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
80,000 
31,000 
32,000 
33.000 
34.000 
35,000 
38,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42, 000 
43,000 
44.000 
45,000 
46.000 
47,000 
48.000 
49,000 
50.000 
64,220 

Poundt. 
1,000 
2.000 
8,000 
4,000 
S,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,220 

Inch. 
0. 
.00004 

.00010 
.00016 
.00020 
.00024 
.00028 

.00042 
.00048 
.00052 
.00056 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00096 
.00102 
.00110 
.00116 
.00124 
.00132 
.00140 
.00148 
.00158 
.00170 
.00184 
.00196 
.00212 
.00232 
.00252 
.00278 
.00296 
.00332 
.00368 
.00410 
.00464 
.00504 
.00558 
.00596 
.00654 
.00720 
.00768 
.00800 
.00856 
.00024 
•     .00988 

Inch. 
0. 

.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.OOOOH 
.00008 
.00010 
.00012 
.00014 
.00012 
.00016 
.00020 
.00020 
.00026 
.00018 
.00030 
.(KM)36 
.00042 
.00054 
.00040 
.00054 
.00038 
.00058 
.00066 
.00048 
.00032 
.00056 
.00068 
.00004 

Inch. 
0. 

Inch. 
0. 

Initial  load, 
mtimato  strength. 

0. 

.00C02 

.00002 

.00006 

.00004 

.  00010 

.00004 

.00020 

.00010 

.00044 

.00024 

.00116 

.00072 

.00270 

.00154 

.00498 

.00228 

.66734 

.00236 

Failed  by  triple  flexure. 
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12-INCn   B.   L.   RIFLED   MORTAES. 

Body  No.  13. 
No.  4500. 


Marks,  «^bV^ 

Diameter,  l".il2. 

Sectional  area,  ''.97  square  inch. 

Length  of  stem,  23''. 

Ganged  length,  20". 


Applied  loads. 

"IS'SSS" 

Saeoosdire 
elongation 
per  Inch. 

PermaDent 
sot. 

Snoocflaive 

ponaanent 

set. 

Bemarka. 

Total. 

Peraqoare 

Poundt. 
970 
1,940 
2,910 
3,880 
4.KiO 
5, 820 
0,790 
7,760 
8,730 
9,700 
10,670 
11,640 
12. 610 
13,580 
14.550 
15, 520 
16,490 
17,460 
18,430 
19,400 
20,370 
21,340 
22. 310 
23,280 
24,250 

Poundi. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16f000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 

Ifuih, 
0. 
.000055 

.000095 
.000160 
.000205 
.000265 
.000320 
.000380 
.0004;i5 
.000405 
.000555 
.000630 
.000600 
.000765 
.000840 
.000930 
.001010 
.001110 
.001210 

.001:140 

.001470 
.001610 
.001800 
.002040 
.002330 

Inch. 
0. 

.000055 
.00<N>40 
.000065 
.000045 
.OMMMU) 
.00(KI55 
.000060 
. 000055 
.000060 
.000060 
.000075 
.000060 
.000075 
.000075 
.000090 
.000080 
.000100 
.000100 
.000130 

.0001:10 

.000140 
.000190 
.000240 
.000290 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

........  .     1 

.0 

.0()0(J25 

.000025 

.000050 

.000025 

.000080 

.000030 

.000110 

.000030 

.000170 

.000060 

.000320 

.000150 

.000405 

.000085 

.000675 
.000875 

.000270 
.000200 

Fractured  6".9  from  neck.    Appearance,  uniform,  granular. 
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12-INCH   B.    L.    RIFLED   MORTARS. 
No.  4597. 


183 


Marka,^2M^ii„TR. 

Diameter,  l".l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 

Elonntion 
perinoh. 

SncoesKive 
elonntion 
perinoh. 

Penniinent 
set. 

Successive 
set. 

Remarks. 

TotaL 

PerMTUuno 
inch. 

Ptnmdi. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
20,840 

Pounda. 

1,000 

2,000 

8.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

16,000 

16,000 

17.000 

18.000 

10.000 

20,000 

20.840 

Jnek. 
0. 

.000060 
.000100 
.000146 
.000105 
.000250 
.000306 
.000360 
.000410 
.000470 
.000520 
.000580 
.000640 
.000706 
.000770 
.000846 
.000910 
.0009K5 
.001100 
.001226 

Ineh. 
0. 

.000050 
.0OOH5O 
.000045 
.000<I50 
.000055 
.000055 

.oooa'.s 

.000050 
.000060 
-.000050 
.000060 
.000060 
.000065 
.000006 
.000075 
.000066 
.000075 
.000115 
.000125 

Inch. 
0. 

0. 

Tnitial  load. 
Tensile  strength. 

0. 

.000015 

.000015 

.000036 

.000020 

.000040 

.000005 

.000060 

.000020 

.000095 

.000035 

.000195 

.000100 

Fractured  at  middle  of  stem.    Appearance,  granular,  with  coarse  dark 
spangles. 


Digitized  by  VjOOQIC 
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12-INCH    B.   U    RIFLED   M0BTAB8. 


No.  1004. 


Marks,  ^^B 


iTB, 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inciL 
Gauged  length,  5^'. 


Comprea- 

aion  per 

inch: 

SnoceaalTo 

oomprcs- 

aion  per 

iucli. 

Permanflnt 
aot. 

SaooeaaiTo 
permanent 

aet. 

Bemarka. 

ToiaL 

Peraqnare 
iDch. 

Pounds. 
1,000 

3,000 
4,000 
6,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
60.000 
60.780 

Pounds, 
1.000 
2,000 
3,000 
4,000 
6,000 
8.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
38,000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48.000 
49,000 
60,000 
69,780 

Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00028 
.00032 
.00038 
.00042 
.00048 
.00052 
.00060 
.00064 
.00070 
.00074 
.00078 
.00086 
.00092 
.00096 
.00102 
.00110 
.00116 
.00124 
.00130 
.00138 
.00150 
.00158 
.00188 
.00172 
.00181 

.00218 
.00230 
.00258 
.00288 
.00320 
. 00348 
.00:J88 
.00128 
.00468 
.00534 
.00580 
.006.% 
.00710 
.00776 
.00854 
.00930 
.01018 
.01094 
.01178 

IncK 
0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.mMX)4 
.00008 
.00004 
.0(HI04 
.00008 
.00006 
.  OOiMU 
.00006 
.00008 
.0(MH)6 
.00008 

.oi>m« 

.00008 
. 00012 
.00008 
.00010 
.OOWM 
.00012 
.00018 
.00(U4 
.00014 
.  1M)»)28 

.ooa'jo 

.00032 
.  00028 
.00040 
.  0004O 
.00040 
.00OC6 
.  00046- 
.00070 
.00060 
.00066 
.00078 
.00078 
.00088 
.  0(X)76 
.00082 

Inch. 
0. 

Inch. 
0. 

Initialload. 
nitimflteatnmgth. 

.00004 

.00004 

.00004 

0. 

.00012 

.00008 

.00016 

.00004 

.00022 

.00008 

.00050 

.00028 

.00104 

.00054 

.00288 

.00184 

.00540 

.00252 

.00938 

.00398 

Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   MOBTARS. 
No.  1005. 
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Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  incli.- 
Ganged  length,  5". 


AppUed  loftda. 


Totid. 


Per  ftanore 
inCQ. 


Compres- 
sion per 
incn. 


Snooessive 

oompres- 

slonper 

Incn. 


Permanent 


Sacoessive 

permsnent 

set. 


Bemsrks. 


Poundi. 
1,000 
2,000 
S.O0O 
4,000 
6.000 
8,000 
7,000 
8.000 
9.000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
48.000 
47,000 
48,000 
49,000 
60,000- 
59,580 


Pounds. 
1.000 
2,000 
3.000 
4,000 
5,000 
8,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28.000 
29,000 
80,000 
31,000 
82,000 
88,000 
34,000 
35,000 
38,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
59,580 


Inch. 
0. 
.00008 
.00012 
.00018 
.00020 
.00028 
.00032 
.00038 
.00040 


.00054 
.00058 
.00062 
.00070 
.00074 
.00080 
.00086 
.00090 
.00098 
.00102 
.00110 
.00118 
.00124 
.00132 
.00138 
.0014^ 
.00154 
.00162 
.00172 
.00184 
.00204 
.00220 
.00244 
.00264 
.00294 


.00358 
.00398 
.00444 
.00474 
.00532 
.00588 
.00834 
.00678 
.00728 
.00788 
.00820 
.00854 
.00886 
.00908 


Ineh. 
0. 

.00008 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00004 
.00004 
.00008 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00010 
.00006 
.00008 
.00010 
.00012 
.000») 
.00016 
.00024 
.00020 
.00030 
.00034 
.00030 
.00040 
.00046 
.00030 

.ooa58 

.00054 
.00048 
.00042 
.00069 
.00060 
.00034 
.00034 
.00082 
.00022 


Jneh. 


Irtoh. 
0. 


Iniilalload. 


.00006    i        .00006 


.00012  .00006 


00022  .00010 


.00044 


.00130 


.00510 


.00022 


.00086 


.00170 


.00210 


.00160 


Ultimate  strengtii. 


Failed  by  triple  flexnre. 


Digitized  by  VjOOQIC 
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12-INCn    B.  L.  RIFLED   MORTARS. 


No.  1006. 


Marks,  i^M^^TB, 

Length,  10".5' 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5''. 


Applied  loads. 


Total. 


Per  aqnaro 


eraon 
incn. 


Comprea- 

aioD  per 

incb. 


Sacoeaaive 

oomprea- 

aion  per 

inch. 


PermAneBt 
aet. 


Saooeaalve 

permanent 

aet. 


Remarks. 


Ptmnds. 
1,000 
2,000 
3.000 
4,000 
5,000 
0,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
.18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
88.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
65,000 


Poundt, 
1,000 
2,000 
8,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
2  {,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
83,000 
34,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
66,060 


Inch. 
0. 

.00006 
.001)10 
.0(IO]6 
.00020 
.00024 
.00030 
.00034 
.00038 

.ooau 

.00060 
.  0(K)56 
.00002 
.00008 
.00076 
.00080 
.00088 
.00094 
.00100 
.00108 
.00118 
.00124 
.00134 
.00140 
.00152 
.00164 
.00174 
.00180 
.00202 
.00222 
.00252 
.00270 
.00290 
.00318 
.00366 
.00420 
.00480 
.00510 
.00560 
.00614 
.00680 
.00750 
.00834 


.01048 
.01116 
.01200 
.01340 
.01466 
.01630 


Inch, 

0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00008 
.00010 
.00006 
.00010 
.00006 
.00012 
.00012 
.00010 
.00012 
.00016 
.00020 
.00030 
.00018 
.00020 


.00048 
.00054 
.00060 
.00030 
.00060 
.00054 
.00066 
.00070 
.00084 
.00046 
.00068 
.00068 
.00084 
.00140 
.00126 
.00164 


Inch. 
0. 


Inch. 

0.      Initial  load. 


.00004     .00004 


.00012 


.00072 


.00186 


.00406 


.00790 


.01310 


.00008 


.00016 


.00044 


.00114 


.00384 


.00520 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQI^ 


12-INCH   B.    li.    RIFLED   MORTARS. 

Body  No.  13  (second  casting). 


187 


No.  4660. 


Marks,  ^*^V»- 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


AppliecUoads. 

Elongfttlon 
per  inch. 

SncoPBBivo 
elonfffttion 
per  uioh. 

Permanent 

AOt. 

SDocecMivc 
pcminnoiit 

BCt. 

ItemarVB. 

Total. 

Por  (uinare 
inch. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,0l« 

7,000 

».000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

86,620 

PoundM. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000^ 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,620 

Inch. 
0. 
.000060 
.000100 
.OOOKtS 
.000205 
.0002fj6 
.000315 
.000365 
.000430 
.000490 
.000555 
.000615 
.000680 
.000755 
.000845 
.000920 
.001010 
.001100 
.001215 
.001335 
.001460 
.001600 
.001825 
.002050 
.002310 

Inch. 
0. 

.000050 
.0000.50 
.000055 
.000050 
.01H)050 
.000060 
.000050 
.000005 
.000060 
.000065 
.000060 
.000066 
.000075 
.000090 
.000075 
.000090 
.000090 
.000115 
.000120 
.000125 
.000140 
.000225 
.000226 
.000280 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TenRile  itrcngth. 

.000010 

.000010 

.000025 

.000015 

.000045 

.000020 

.000065 

.000020 

.000110 

.000045 

.000185 

.000075 

.000215 

.000030 

.000400 

.000185 

.000690 
.000885 

.000290 
.000196 

Fractured  4".5  firom  neck.    Appearance,  granular. 
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12-INCH   B.    L.    RIFLED  MORTARS. 


No.  4661. 


Marks,  ^^V*J^^ 
Diameter,  l'^129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
perinoh. 

Snocesaive 
elongation 
per  inch. 

Pennanent 
set. 

Snccosslve 

permanent 

set. 

BemarkB. 

Total. 

Per  BQHiire 
inch. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

28,450 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,450 

Ineh. 
0. 

.000060 
.000100 
.000150 
.000200 
.  000250 
.000305 
.  000355 
.000405 
.OJXWOO 
.  000510 
.000560 
.0006.30 
. 000695 
.000750 
.000810 
.000880 
.OOOO.'JO 
.  001020 
.001100 
.001180 
.001265 
.001380 
.001496 
.001680 

Ineh. 
0. 

.000050 
.000060 
.000050 
.000050 
.  000050 
.000055 
.  000050 
.000050 
.000055 
.000060 
.000050 
.000070 
.000065 
.000055 
.000060 
.000070 
.000070 
.000070 
.0C0080 
.000080 
.000085 
.000115 
.000115 
.000185 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
TenaUe  strengtli. 

.000010 

.000010 

.000040 

.000030 

.000045 

.000005 

.000060 

.000015 

. 000090 

.000080 

.000105 

.000016 

.000150 

.000046 

. 000210 

.  000060 

.000300 
.000425 

.000090 
.000125 

Fractured  ".45  from  neck.     Appearance,  granular;  coarse  stellar 
arrangement  on  one  side  of  fiaetuie. 
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12-INCH   B.    L.   RIFLED   MOETAfiS. 
No.  1031. 
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Marks,  "  VfJ^      ' 
Length,  10".5" 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 
Total. 


Per  Bciuaro 
incn. 


Compres- 
sion per 
incn. 


SncoeAsive 

eompres* 

sion  per 

incn. 


Fermanent 


Successive 

permanent 

set. 


Hemarks. 


Ptrnnds. 
1,000 
2,000 
3,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
18,000 
17.000 
18,000 
10.000 
20,000 
21.000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30.000 
81,000 
32,000 
83,000 
34.000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,500 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18.000 
14,000 
15,000 
16.000 
17,000 
18,000 
18^000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30.000 
31.000 
32,000 
33,000 
34,000 
35.000 
36.000 
37,000 
38,000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,500 


0. 


.00008 
.00012 
.00016 
.00022 
.00026 
.00032 
.00036 
.00042 
.00046 
.00052 
.00056 
.00062 
.00068 
.00072 
.00078 
.00084 
.00090 
.00096 
.00104 
.00110 
.00118 
.00124 
.00132 
.00142 
.00152 
.00160 
.00172 
.00184 
.00200 
.00214 
.00232 
.00252 
.00286 
.00326 
.00356 
.00388 
.00434 


.  00532 
.00570 
.00626 
.00690 
.00748 
.00796 
.00836 
.00900 
.00972 
.01044 


Inch, 

a 

.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.00010 
.00008 
.00012 
.00012 
.00016 
.00014 
.00018 
,00020 
.00034 
.00040 
.00030 
.00032 
.00046 
.00054 
.00044 
.00038 
.00056 
.00064 
.00058 
.00048 
.00040 
.00064 
.00072 
.00072 


Inch. 
0. 


Inch, 
0. 


Initial  load. 


.00020 


.00U14 


.00120 


.00290 


.00516 


.00780 


.00008 


.00010 


.00024 


.00076 


.00170 


.00226 


.00264 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQ IC 


190 


12-lNCH   B.   L.   RIFLED   M0BTAB8. 
No.  1032. 


Marks,  12  M^R^E, 

Lengtb,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


AppUedloAds. 

Compres- 
aionper 

SnooesHlve 

oompros- 

sioii  per 

inch. 

Formanont 
set. 

Saccesatve 

pemiiinent 

eet 

Bemarka. 

Total. 

Per  square 
inch. 

Poundi, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,800 

Pound9. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
20,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
62,800 

Inch. 

0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00074 
.00078 
.00084 
.00092 
.00098 
.00104 
.00110 
.00118 
.00124 
.00132 
.00140 
.  00150 
.00160 
.00170 
.00182 
.00200 
.00216 
.002:i4 
.00258 
.00292 
.00336 
.00358 
.00388 
.00436 
.00486 
.00550 
. 00592 

-.00648 
.00712 
.00782 
.00830 
.00872 
.00936 
.01026 
.01100 

Inch. 
0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
. 00008 
. 00010 
.  00010 
'.  00010 
.00012 
.00018 
.00016 
.00018 
.00024 
.00034 
.00044 
.00022 
. 00030 
.00048 
.00050 
.00064 
.00C42 
.00056 
.00064 
.00070 
.00048 
.00042 
.0OOG4 
.00090 
.00074 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  atrength. 

0. 

0. 



.00004 

.00004 

.00008 

.00004 

.00020 

.00012 

.00044 

.00024 

.00124 

.00080 

.00200 

.00166 

.00548 

.00258 

.00834 

.00286 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.    L.    KIFLED   MOBTARS. 


191 


No.  1033. 


Marks, '2M^R^TB, 

Length,  10".5!!' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gk^nged  length,  5". 


Applied  loads. 


ToteL 


PersQiutt« 
incn. 


Comprea- 

•lonper 

inoE. 


Saoccisalye 
compres- 
sion per 
incn. 


FermaDcnt 

set. 


Successive 

permanent 

set. 


Koraarks. 


1.000 
2.000 
8.000 
4,000 
S.000 
6.000 
7,000 
8,000 
0,000 
10,000 
11.000 
12.000 
13.000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,100 
20.000 
21.000 
22.000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29.000 
80,000 
81,000 
82.000 
83.000 
34,000 
85,000 
86.000 
87.000 
38,000 
89,000 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
48.000 
50,000 
62.680 


PoyiMb. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,0UO 
81.000 
82.000 
83.000 
84,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
68.580 


0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00026 
.00032 
.00038 
.00044 
.00048 
.00062 
.00066 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
.00104 
.00110 
.0bll6 
.00124 
.00130 
.00138 
.00146 
.00154 
.00104 
.00174 
.00184 
.00198 
.00214 
.00284 
.00250 

.awo 

.00296 
.00324 
.00356 
.00308 
.00446 
.00476 
.00514 
.00556 
.00008 
.00650 


.00724 
.00758 
.00782 


Ineh. 

0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 


Inch, 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00004 
.00004 
.00006 


.00006 
.00006 

.00006 


.00004 


.00002 


.00006 


.00008 


.00004 


.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00014 
.00016 
.00020 
.00016 
.00026 
.00020 
.00028 
.000;i2 
.00042 
.00048 
.00030 
.00038 
.00042 
.00052 
.00042 
.00038 
.00036 
.00034 
.00024 


.00014 


.00006 


.00032 


.00018 


.00048 


.00120 


.00382 


.00182 


.00158 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


192  12-INCH   B.    L.    RIFLED   MORTARS. 

Body  :N^o.  13.    (Extra  disk  from  second  castiug.) 

No.  4670. 

Marks,  12  VJ'*.'^^* 
Diameter,  V'li29. 
Sectional  area,  1  square  inch. 
Len^h  of  stem,  23". 
Ganged  length,  20''. 


Applied  loads. 

Eloneation 
per  inch. 

SaccessiA'e 
elongation 
per  inch. 

Permanent 
set. 

BacceasivA 

permanent 

act. 

Bemarka. 

Total. 

Per  aquare 
inch. 

Pounds. 

1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,  (KM) 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,100 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,100 

Inch. 
0. 

.000055 
.000105 
.000160 
.000210 

.000335 
.000395 
.000450 
.000305 
.000575 
.000040 
.000705 
.000775 
.000850 
.000040 
.001025 
.001110 
.001215 
.001345 
.001455 
.0016UO 
.001785 
.001955 
.002210 

Inch. 
0. 

.000055 
.000050 
.000055 
.000050 
.000060 
.000065 
.000060 
.000055 
.000055 
.000070 
.000065 
.000065 
.000070 
.000075 
.000090 
.000085 
.000085 
.000105 
.000130 
.000110 
.000145 
.000185 
.000170 
.000255 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength.           ^ 

.000015 

.000015 

.000040 

.000025 

.000055 

.000016 

.000090 

.000045 

.000115 

.000025 

.000160 

.000045 

.000255 

.000095 

.000360 

.000105 

.000595 
.000750 

.000235 
.000155 

Fractured  2".9  from  neck.    Ax>pearance,  granular. 


Digitized  by  VjOOQIC 
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No.  1040. 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inclu 
Gauged  length,  5''. 


Applied  loads. 


Total. 


l.UOO 
2,000 
3.000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
UiMM) 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.^)00 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36.000 
37,000 
38,000 
3»,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
48,000 
50,000 
66,480 


Permiiuure 


funu 
nob. 


inol 


P&undt. 
1,000 
2,000 
3,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
66,480 


Compres- 
sion per 
incn. 


Inch, 
0. 

.00006 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 

.ooo:)8 

.00044 
.00030 
.00054 
.00060 
.00064 
.00072 
.00076 
.00082 
.00088 
.00096 
.00102 
.00108 
.00114 
.00122 
.00130 
.00186 
.00144 
.00152 
.00160 
.00170 
.00184 
.00106 


.00222 
.00242 
.00270 
.00290 
.00312 
.00348 
.00380 
.00428 
.00470 
.00508 
.00558 
.00610 
.00054 
.00708 
.007.'>2 
.00810 
.00850 
.00032 


SllO0«6SiV0 

compres- 
sion per 
incD. 


Inch, 

0. 
.00006 
.00004 
.00004 
.00C04 
.00(H)6 
.00004 
.OOOOi 
.00006 
.00006 
.00006 
.00(X)4 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00014 
.00012 
.00012 
.00014 
.00020 
.00028 
.00020 
.00022 

.ooo:i6 

.00038 
.00042 
.00042 
.00038 
.00060 
.00068 
.00038 
.00054 
.00044 
.00058 
.00040 
.00082 


Pormsneut 


Inch, 
0. 


.00002 


.00008 


.00018 


.00040 


.00096 


.00230 


.00426 


.00670 


SacoossiTO 

pemianenft 

set. 


IneK, 
0. 


.00002 


.00002 


.00004 


.00010 


.00022 


.00066 


.00134 


.00196 


.00244 


Remarks. 


Initial  load. 


Ultimate  strenf^. 


Failed  by  triple  flexure. 
H.  Ex.  43 13 


Digitized  by  VjOOQIC 
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12-INCH    B.    L.    RIFLED   MORTARS. 


No-  1041. 
Marks,  ^^MRgTE, 

Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inclu 
Gauged  length,  6". 


Applied  loads. 

80U1 

iicn. 


Total 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000" 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000* 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,460 


Per  square 
incT 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
64,460 


Compres- 
sion per 
inch. 


Inch. 

0. 
.00004 
.00010 
.00014 
.00020 
. 00026 
.00030 
.00034 
.00040 
.00046 
.00050 
.00066 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00108 
.00114 
.00122 

.ooi:to 

.00138 
.00146 
.00152 
.00162 
.  00172 
.00188 
.002<>4 
.00216 
.00232 
.00252 
.00282 
.00308 
.00334 
.00368 
.00412 
.00468 
. 00512 
.00550 
.00604 
.00636 
.00694 
.00746 
.00784 
.00848 
.00908 
.00962 


Sncceflstve 

conipres- 

siou  per 

incn. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.  00<H)4 
.00006 
.00006 
.(K)006 
.00(K)0 
. 00006 
.00006 
.  0(M)06 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00010 
.00016 
.00016 
.00012 
. 00010 
.00020 
.00030 
.00026 
.00026 
.00034 
.00044 
.00056 
.00044 
.00038 
.00054 
.00032 
.00058 
.00052 


.00064 
. 00060 
.00054 


Fermtuient 


Inch. 
0. 


.00002 


.00004 


.00008 


.00014 


.00028 


.00050 


.00116 


.00272 


.00472 


.00710 


SnocessiTe 
permanent 


Inch. 


.00002 


.00002 


.00004 


.00006 


.00014 


.00022 


.00066 


.00156 


.00200 


.00238 


Bemarks. 


IniUol  load. 


Ultimate  strength. 


Failed  by  triple  flexuro 


Digitized  by  VjOOQIC 


12-INCH   B.    L.    RIFLED   MOETAKS. 

Body  No.  14. 


195 


No.  4598. 


Marks,  '^mr^^th. 

Diameter,  1''.129. 
Sectioual  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Eloiiffation 
por  inch. 

Ruwpsslvo 
eIoii^a(iou 
por  iuoli. 

Permanent 
set. 

Inch. 
0. 

Successive 

I)tirmanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

28,160 

Povnds. 

1,000 

2.000 

3.000 

4,000 

5.000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000. 

18,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

28,160 

Inch, 

.OOOOSO 
.000105 
.000165 
. 000230 
.000290 
.000345 
.000405 
.000460 
.000525 
.000595 
.000665 
.000740 
.000825 
.000900 
.000090 
.001085 
.001200 
.001325 
.001450 
.001610 
.001800 
.002125 
.002350 

Inch. 
0. 

.000050 
.  mH)()fi5 
.000060 
.000065 
.  OOOUOO 
.000055 
.000060 
.000055 
.000066 
.000070 
.000070 
.(H)0075 
.000085 
.000075 
.000090 
.000095 
.000115 
.000125 
.000125 
.000160 
.000190 
.000325 
.000225 

Inch. 

0. 

Initial  load. 
Tensfle  strenKtb. 

0. 

. 

.000025 

.000025 

.000045 

.000075 

.000030 

.000105 

.000035 

.000185 

.000080 

.000300 

.000115 

.000500 

.000200 

.000850 

.000360 



Fractured  at  middle  of  stem.    Appearance^  uniform,  granular. 


Digitized  by  VjOOQIC 
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12-lNCH    B.    L.    RIFLED   MOKTABS. 


No.  1599. 

Marks,  "M^yTKj 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stein,  23". 
Gauged  length,  20". 


Applied  loads. 

EloDgatlon 
periiich. 

Socoessive 
elotigaiion 
per  inch. 

Pomianeut 
set. 

Succ«Misiye 

permauont 

set. 

Bemarks. 

Total. 

Per  Muare 
indi. 

Pounds. 
1.000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,020 

Pounds. 
1,000 
2.000 
3,000 
4.000 
5.U00 
6,000 
7,000 
8.000 
9,000 
10,000 
ll.OOC 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
25,020 

Inch, 
0. 

.000055 
.000105 
.000150 
.000200 
.000260 
.000325 

.ooaw5 

.000140 
.000495 
.000555 
.000610 
.000670 

000740 
.000810 
.000885 
.000965 
.001060 
.001150 
.001275 
.001400 

001550 
.001740 
.  001915 
.002240 

Inch. 
0. 

.oooaw 

.0(HMM5 
.000050 
,000060 
.000065 
.000060 
.000055 
.000055 
,000060 
.000055 
.000060 
.000070 
.000070 
.000075 
.000080 
.0000i>5 
.000090 
.000125 
.000126 
.000150 
.000190 
.000175 
.000325 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
TansOo  strongih. 

0. 

.000040 

.000040 

.000050 

.000010 

.666680 

.000030 

.000100 

.000020 

.000160 

.000060 

.000250 

.000090 

.000375 

.000125 

.000610 
.000850 

.000235 
.000240 

Fractured  at  middle  of  stem.    Appearance,  granular. 
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12-INCH   B.    L.   RIFLED   MOBTARS. 
Ko.  1007. 


197 


Marks,  "^^;'^^ 

Length,  lO^'J. 

Diameter,  l'M2i). 

Sectional  area,  1  square  inch. 

(rauged  length,  5^^ 


Applied  loAda. 

Conipres- 

sionper 

inob. 

Snece«8ivo 

cuniprcfl- 

■ion  per 

iaoh. 

PenDanent 
set 

Sacceasive 

permanent 

set. 

Semarki. 

Total. 

Persquaro 
jncb. 

rounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80.000 
81,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,800 

Pounds, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.00Q 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
87.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,800 

Inch. 

0. 

.00006 
.00014 
.00020 
.00026 
.00034 
.00038 
.00042 
.00050 
.00054 
.00060 
.00068 
.00072 
.60080 
.00086 
.00092 
.00008 
.00106 
.00114 
.00120 
.00128 
.00134 
.00140 
.00152 
.00158 
.00172 
.00182 
.00190 
.00204 
.00818 
.00234 
.00248 
.00266 
.00282 
.00614 
.00854 
.00390 
.00420 
.00472 
.00502 
.00570 
.00604 
.00668 
.00700 
.00770 
.00848 
.00686 
.00930 
.01030 
.01120 

InOi, 
0. 
.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00004 
.00008 
.00004 
.00006 
.00008 

!00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00006 
.00006 
.00012 
.00006 
.00014 
.00010 
.00006 
.00014 
.00014 
.00016 
.00014 
.00018 
.00016 
.00032 
.00040 
.00036 
.00080 
.00052 
.00080 
.00068 
.00034 
.00046 
.00048 
.00070 
.00078 
.00038 
.00044 
.00100 
.00090 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
UMmate  itrongUi. 

.00002 

.00002 

.00008 

.00006 



.00014 

.00006 

.00020 

.00006 

.00084 

.00014 

.00072 

.00038 

.00142 

.00070 

.00292 

.00150 

.66630 

.00238 



.00840 

.00810 

Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   MORTABS, 

No.  1008. 


Marks,  ^^VJ^J^ 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Gauged  length,  5'^ 


Applied  loads. 

Compreft- 

Bionper 

inch. 

Sacceasive 
coinprea* 

•'ST' 

Pennanent 

Mt. 

SacccBsive 

permanent 

set. 

Remarka. 

Total. 

PerMiiaro 
inch. 

Poundt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
177000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
60,100 

Poundt. 
1,000 
2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8,000 
A.OOO 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30.000 
81,000 
32.000 
33,000 
34.000 
35,000 
30.000 
37,000 
38,  (HX) 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,100 

Inch. 
0. 

.00006 
.00010 
.00016 
.00022 
.00028 
.00034 
.00038 
.00042 
.00050 
.00064 
.00058 
.00064 
.00070 
.00076 
.00084 
.00090 
.00096 
.00102 
.00110 
.00114 
.00122 
.00132 
.00138 
.00148 
.00158 
.00166 
.00178 
.00192 
.00204 
.00224 
.00238 
.00258 
.00284 
.00326 
.00860 
.00382 
.00418 
.00466 
.00544 
.00504 
.00634 
.00690 
.00760 
.00814 
.00880 
.00950 
.01036 
.01138 
.01260 

Inch. 
0. 

.00006 
.00004 
00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00010 
.00006 
.00010 
.00010 
.00008 
.00012 
.00014 
.00012 
.00020 
.00014 
.00020 
.00026 
.00042 
.00034 

.00036 
.00048 
.00078 
.00050 
.00040 
.00056 
.00070 
.00054 
.00066 
.00070 
.00086 
.00102 
.00122 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
UlUmate  strength. 

0. 

.00006 

.00006 

.00012 


.00006 

.00014 

.00002 

.00028 

.00014 

.00062 

.00034 

.00150 

.00088 

.00366 

.00206 

.00678 

.00990 

.00412 

Failed  by  triple  flexure. 
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No.  1009. 

Mai'ks/^MKHTB, 

Length,  10^'.5. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  5'^ 


AppUed  loads. 

Cninprefl- 

Biuu  per 

ineh. 

Sacceaaive 

comprea- 

aionper 

incfi. 

PomianaDt 
aet 

Sacc<>f)Kiye 

perninnent 

aet. 

Romarka. 

TotaL 

Peraqoaro 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
57,500 

Pounds. 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
34,000 
35.000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
57,500 

Ineh. 
0. 

.00004 
.00010 
.00014 
.00018 

.00030 
.00034 
.00040 
.00046 
.00052 
.00058 
.00064 
.00070 
.00974 
.00082 
.00088 

; 00102 
.00110 
.00120 
.00126 
.00132 
.00140 
.00152 
.00164 
.00172 
.00184 
.90196 
.00214 
.00232 
.00260 
.00276 
.00304 
.00834 
.00376 
.00414 
.00444 
.00480 
.00644 
.00502 
.00646 
.00602 
.00744 
.00786 
.00876 
.00906 
.00930 
.00960 
.00084 

Ineh. 
0. 

.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.00006 
.00006 
.00008 
.00012 
.00012 
.00008 
.00012 
.00012 
.00018 
.00018 
.00018 
.00026 
.00028 
.00030 
.00042 
.00038 
.00030 
.00036 
.00064 
.00048 
.00954 
.00046 
.00052 
.00042 
.00090 
.00030 
.00024 
.00030 
.00024 

Ineh. 
0. 

Ineh. 
0. 

Initial  load, 
mtimato  strength. 

.00002 

.00002 

.00004 

.00002 

:::::::::::::::::::::::: 

.00008 

.00004 

::::::::::::::::"" 

.00014 

.00006 

.00030 

.00016 

.00064 

.00034 

. 

.00156 

.00092 

.00350 

.00194 

.00556 

.00206 

.00734 

.00178 

Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED   MORTARS. 


Body  No.  14  (gecond  casting). 

No.  4666. 

Marks,  MMRj^TR. 

Diameter,  l"!i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  iMMls. 

Elmifffttioii 
per  Inch. 

SaceoMWe 
eloDfeation 
per  inch. 

Permanent 
aet. 

Snccossive 

permanent 

set. 

Bemarka. 

Totd. 

Peraaaare 

Ptnmda. 

1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,120 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,0(10 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,120 

Inch. 
0. 

.000060 
.000100 
.000150 
.000200 
.000200 
.000315 
.000365 
.900425 
.000495 
.000560 
! 000610 
.000680 
.000750 
.000830 
.000910 
.001000 
.001100 
.001210 
.001325 
.001490 
.001650 
.001850 
.002050 
.002350 

Inch. 
0. 
.000050 
.000050 
.000060 
.000050 
.000060 
.000055 
.000050 
.000060 
.000070 
.000065 
.000060 
.000070 
.000070 
.000080' 
.000080 
.000090 
.000100 
.000110 
.000115 
.000165 
.000160 
.000200 
.000200 
.000300 

Inch. 
0. 

Inch. 
0. 

Initial  load 
l>ui8fle  strength. 

0. 

.000025 

.000025 

.000035 

.000010 

.000055 

000020 

.000100 

.000645 

.000160 

.000060 

.000256 

.006096 

.000445 

.000190 

.000606 
.000900 

.000250 
.000205 

Fractured  5''.5  from  neck.    Appear»ice,  granular. 
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No.  4G67. 


Marks,  "^m'V.^*' 
Diameter,  r'.'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20''.    . 


Applied  loads. 

^«.- 

SnooeMive 
elonfation 
per  Inch. 

set. 

SueeeiMlve 

permanent 

•ei. 

SemarkB. 

Total. 

Persaaare 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,060 

17,000 

18,000 

10,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

20,100 

Pounds, 

1,006 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

20.100 

Ineh. 
0. 
.000066- 
.060100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000405 
.000460 
.000520 
.  000600 
.000650 
.000706 
.000775 
.000650 
.006010 
.601600 
.601000 
.001100 
.001206 
.001410 
.001560 
.001720 
.001000 

Ineh. 
0. 
.000066 

.000050 
.660060 
.000060 
.  000060 
.000060 
.000055 
.000050 
.000055 
.(100060 
.600070 
.000060 
.000055 
.000070 
.000075 
.000060 
.000000 
.000000 
.000100 
.000106 
.000115 
.000150 
.000160 
.000180 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tennilf)  8treii«;th. 

0. 

.000025 

.000625 

.000045 

.000020 

.000050 

.060005 

.000085 

.000035 

.000125 

.000046 

.000105 

.000070 

.000300 

.000106 

.000455 
.000560 

.000155 
.000140 

Fraetored  10"  firom  neck.    Appearance,  granular. 
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12-INCH   B.    L.   BIFLED   MORTARS. 


No.  1034. 


Marks,  «Vi^7«« 

Length,  10''.5! 

Diameter,  l'M29. 

Sectional  area,  1  square  inclu 

Gauged  length,  5". 


AppUadlMids. 

Compras- 

Bion  per 

iucL 

Snocemive 

Pemuuent 

Mt. 

SacccflUTe 

BeniArka. 

Total. 

^nST" 

tr 

pennanent 
set. 

Pounds. 
1,000 
2,000 
3,(j00 
4,000 
5,000 
6.000 
7.000 
8.000 
0,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30.000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
60,900 

Pounds. 
1,000 
2.000 
8,000 
4,000 
6.000 
6,000 
7.000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21.000 
22.000 
23.000 
24,000 
25.000 
26.000 
27,000 
28.000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 
35.000 
36,000 
37.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
.       50,U00 
00,900 

Insk. 

a 

.00004 

.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00044 
.00050 
.00054 
!0U060 
.00064 
.00070 
.00076 
.00082 
.00086 
.00092 
.00008 
.00106 
.00112 
.00120 
.00128 
.00140 
.00146 
. 00152 
.00162 
.00174 
.00188 
.00204 
.00220 
.00244 
.00270 
.00292 
.00326 
.00356 
.00308 
.00430 
.00478 
.00544 
.00580 
.00624 
.00682 
.00734 
. 00782 
.00826 
.00858 
.00018 
.00072 

IndL 
0. 
00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00012 
.00006 
.00006 
.00010 
.00012 
.00014 
.00016 
.00016 
.00024 
.00028 
.00022 
.00034 
.00030 
.00042 
.00032 
.00048 
.00066 
.00036 
.00044 
.00058 
.00052 
.00048 
.00044 
.00032 
.00060 
.00054 

IndL 
0. 

Ineh. 
0. 

Initial  load. 
intiinat«  fltrongih. 

0. 

.00002 

.00002 

.00006 

.00004 

.00010 

.00004 

.00022 

.00012 

.00046 

.00024 

.00124 

.00078 



.00284 

.00160 

.00508 

.00224 

" 

.00720 

.00212 

Failed  by  triple  flexure. 
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No- 1035. 


Marks,  ^2  V^"^^ 
Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Oanged  length,  5''. 


Applied  loads. 

Compres- 
sion per 
inch. 

SnccesslTe 

oompres- 

sion  per 

inch. 

Permanent 
set. 

Saccessivo 

iwrmanent 

set. 

Remarks. 

ToUL 

Per  Aonare 
inch. 

Jhnmd*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,780 

Poundi. 
1,000 
2,000 
3,000 
4,-000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
28,000 
27.000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61.780 

Ineh. 
0. 
.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00032 
.00036 
.00042 
.00046 
.00062 
.00058 
.00084 
.00068 
.00074 
.00080 
.00088 
.00092 
.00098 
.00108 
.00112 
.00118 
.00124 
.00132 
.00142 
.00150 
.00160 
.00172 
.00186 
.00208 
.00224 
.00242 
.00268 
.00300 
.00342 
.00378 
.00418 
.00458 
.00520 
.00562 
.00820 
.00854 
.00710 
.00814 
.00848 
.00888 
.  00952 
.01028 
.01108 

Inch. 

0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00008 
.U0006 

iooooo 

.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00010 
.00008 
.00010 
.00012 
.00014 
.00022 
.00016 
.00018 
.00026 
.00032 
.00042 
.00036 
.00010 
.00040 
.00062 
,00042 
.00a'V8 
.OOiKW 
.00050 
.00104 
.00034 
.00040 
.00064 
.00076 
.00080 

-    Inch. 
0. 

Ineh. 
0. 

Initial  load. 
UlUmate  strangth. 

1 

0. 

■■'6: 



.00004 

.00004 

.00010 

.00008 

. 00020 

.00010 

.00068 

.00048 

.00134 

.00086 

.00192 

.00584 

.00258 

........ 

.00848 

.00264 

Failed  by  triple  flexare. 


Digitized  by  VjOOQIC 
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12-INCH   B.   L.   RIFLED   MORTAB& 
If O.  1036. 


Marks,  12  M^B^TB, 

Length,  1(K^5." 
Diameter,  l'M29. 
Sectional  area,  1  square  inclu 
Ganged  length,  5'^ 


Applied 


Total. 


FersqiUHre 
incb. 


Comproii- 

aionper 

inch. 


Snccesiiivo 

oompren- 

aionper 

inch. 


PennAnent 
set. 


SacocHiiive 

permanent 

Bet. 


Pounds. 
l.UOO 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 

ia,ooo 

14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,00<) 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
30,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,600 


PoundM. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12.000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
37.000 
38,000 
30.000 
40,000 
4],  009 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49.000 
60,000 
60,600 


Inch. 
0. 
.00004 

.00008 
.00012 
.00018 
.00024 
.00028 
.00032 
.00036 
.00042 
.00048 
.00052 
.00058 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00096 
.00104 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00158 
.00168 
.00184 
.00202 
.00220 
.00236 
.00258 
.00284 


.00392 
.00440 
.00516 


.00602 
.00664 
.00728 
.00790 
.00840 
.00880 


.  01016 
.01092 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00008 
.00010 
.00016 
.00018 
.00018 
.00016 
.00022 
.00026 
.00036 
.00040 
.00032 
.00048 
.00076 
.00046 
.00040 
.00062 
.00064 
.00062 
.00050 
.00040 
.00056 
.00080 
.00076 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00004 


.00002 


.00006 


.00004 


.00018 


.00010 


.00028 


.00118 


.00072 


.00322 


.00204 


.00566 


.00244 


.00836 


.00270 


Ultimate  utrongth. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.    L.   EIFLED   MORTABS. 

Body  No.  15. 


205 


No.  4604. 


Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Appli 
TotaL 

edloadfl. 

Per  sqaare 
inch. 

per  iucb. 

SuccoBBivo 
elonjratiou 
per  inch. 

Fermnneiit 

set. 

Succeii8lve 

pormauent 

set. 

Bemarks. 

Pmmds. 

3,000 

2,000 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

^^ 

Pound*. 
1,000 
2,000 
3,u00 
4,000 
5,000 
6.000 

tIooo 

8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.690 

Inch, 
0. 

.000055 
.000105 
.000160 
.000215 
.000280 
.000340 
.000405 
.000475 
.000540 
.000615 
.000700 
.000780 
.000850 
.000950 
.001045 
.001156 
.001290 
.001435 
.001600 
.001775 
.002000 
.002300 
.002650 

Inch. 
0. 

.000055 
.000050 
000055 
.000055 
.000065 
.000060 
.000065 
.000070 
.000065 
.000075 
.000085 
.000080 
.009070 
.000100 
.000095 
.000110 
.000135 
.000145 
.000165 
.000175 
.000226 
.000300 
.000350 

Inch. 
0. 

Inch. 
0. 

rniUal  load. 

Tensile  atrongth. 

0. 

.000040 

.000040 

.000005 

.000035 

.000105 

.0000.10 

.000160 

.000055 

.000250 

.000090 

.000415 

.000166 

.000665 

.000250 

.001150 

.000485 

Fractured  3J"  from  neck, 
arrangement. 


Appearance,  granular,  with  coarse  stellar 
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12-INCH   B.   L.    RIFLED   MOBTAES. 


Marks,  «Vf7^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
lusagth  of  stem,  23". 
Gauged  length,  20". 


No.  460S. 


Applied  loads. 

Elongation 
per  inch. 

SnocenAive 
eloueation 
per  inch. 

Permanent 

set. 

SncooBAive 

Eoroorka. 

Total. 

Per  square 
Inch. 

permanent 
Bet. 

rounds. 

1,000 

2,000 

8,000 

4,000 

6.000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

P<mndM. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Inch, 
0. 

.000065 
.000105 
.000155 
.000210 
.000260 
.000315 
.000375 
.000440 
.000505 
.000565 
.000030 
.000605 
.000760 
.000840 
.000915 
.001000 
.001100 
.001200 
.001320 
.001490 
.001655 
.001825 
.002100 
.002400 

Jneh. 
0. 

.000055 
.000050 
.000050 
.000055 
.000050 
.000055 
.000060 
.000065 
.000065 
.000060 
.000065 
.000065 
.000065 
.000080 
.000075 
.C00085 
.000100 
.000100 
.000120 
.000170 
.000165 
.000170 
.000275 
.000300 

Inch. 
0. 

Inch, 
0. 

luiUal  load. 
Tensile  stren^h. 

0. 

.000025 

.000025 

.000045 

.000020 

.000055 

.000010 

.000095 

.000040 

. 000155 

.000060 

.000240 

.000085 

.000420 

.000180 

. 000705 

.000285 

Fractured  9J"  from  neck.    Appearance,  uniform,  granular. 


Digitized  by  VjOOQIC 


12-INCH   B.   L.    RIFLED   MOKTAES. 


207 


No.  1013. 


Marks,  "^^'l,^^ 
Length,  10".6" 
Diameter,  l'M29. 
Sectional  area,  1  Bqaare  inch. 
Gauged  length,  6''. 


Applied  loads. 


Total. 


Pound: 
1,000 
2,000 
3,0UO 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
56,560 


Pormaara 
Incu. 


Pvundt, 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
56,550 


Comprea- 

aion  per 

incA. 


0. 

.00004 
.00008 
.00012 
.00016 
.00024 
.00028 


.00038 


.00052 
.00058 
.00066 
.00(^70 
.00li78 
.00084 
.00090 
.00006 
.00104 
.00112 
.00118 
.C0128 
.00138 
.00148 
.00158 
.00170 
.00182 
.00102 
.0U204 
.00224 
.00240 
.00264 
.00284 

.oaiio 

.00344 
.00376 
.00124 
.00406 
.00500 
.00500 
.00600 
.006U 
.00072 
.00760 
.00792 
.00840 
.00868 
.00806 
.00910 
.00930 


Saooeaalve 

Gomprea- 

aionper 

incu. 


Inch, 
0. 

.00004 
.0OiM4 
.00004 
.00004 
.00008 
.00004 
.00006 
.00004 
.00U06 
.00008 
.90006 
.00008 
.00004 
.00OU8 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00010 
.00010 
.00010 
.00012 
.00012 
.00010 
.00012 
.00020 
.00016 
.00024 
.00020 
.00026 
.00034 
.00032 
.00U48 
.00042 
.00036 
.00050 
.00050 
.00044 
.00038 
.00088 
.00032 
.00048 
.00028 
.00028 
.00014 
.00020 


PermauoDt 
aet. 


JncA. 
0. 


SuooeaaiTO 

pormaneni 

set. 


Inch. 


.00004 


oo:m8  .  00004 


.00014 


.00028 


.00006 


.00014 


.00160 


.oo:)40 


.00550 


.00684 


.00036 


.00180 


.00219 


.00134 


Bemarks. 


Initial  load. 


Ultimate  atrength. 


Failed  by  triple  flexure. 
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12-lNCH   B.  L.  RIFLED    MOBTABS. 


IsTo.  1014. 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads.' 

Compres- 
sion per 
inou. 

Sacoeasiye 

oompres- 

aionper 

incn. 

Permanent 
set. 

Sncoesftive 

IMnnauont. 

set. 

£eniwk». 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
38,000 
34,000 
35,000 
38,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
57,580 

Potmds. 
1.000 
2.000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
32,000 
33,000 
84,000 
35.000 
38,000 
37,tK)0 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
57,580 

huih. 

0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00030 
.00034 
.00040 
.00048 
.00054 
.00068 
.00064 
.00068 
.00074 
.00080 
.00066 
.00004 
.00102 
.00108 
.00114 
.00124 
.00130 
.00140 
.00152 
.00160 
.00174 
.00182 
.00194 
.00212 
.00228 
.00252 
.00284 
.00310 
.00388 
.00378 
.00420 
.00480 
.00510 
.00578 
.00630 
.00684 
.00724 
.00814 
.00800 
.00960 
.01040 
.01120 
.01230 
.01400 

Inch. 
0. 

.00004 
.00004 
.00008 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00008 
.00008 
.00008 
.00006 
.00006 
.00010 
.00006 
.00010 
.00012 
.00008 
.00014 
.00008 
.00012 
.00018 
.00018 
.00024 
.00032 
.00028 
.00028 
.00040 
.00044 
.00040 
.00060 
.00066 
.00054 
.00054 
.00040 
.00090 
.00086 

.00080 
.00080 
.00110 
.00170 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00004 

.00004 

.00008 

.00004 

.00012 

.00004 

.00036 

.00014 

.00080 

.00032 

.00104 

.00104 

.00370 

.00206 

.00670 

.00300 

.01120 

.00450 

Failed  by  trix)lc  flexure. 


Digitized  by  VjOOQIC 


12-INCII   B.    L.   RIFLED   MOllTAES, 
So.  1015, 


209 


Marks/^MRpTR, 

Length,  10".i5! 
Diameter,  l'M21). 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


TotaL 


Pounda. 
1.000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,0(10 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
^,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50.000 
55,680 


Per  square 
incD. 


Pounds. 

1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,O0Q 
30,000 
31,000 
82,000 
33,000 
84,000 
36.000 
86,000 
37.000 
88,000 
89,000 
40,000 
41.000 
42,000 
43.000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,680 


Compres- 
sion per 
inch. 


Inch. 
0. 
.00004 
.00008 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00046 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00086 
.00092 
.00008 
.00104 
.00112 
.00116 
.00124 
.00132 
.00144 
.00154 
.00162 
.00172 
.00184 
.00196 
.00214 
.00232 
.00254 
.00278 
.00300 
.00344 
.00380 
.00430 
.00472 
.00514 
.00568 
.00630 
.00678 
.00750 
.00824 
.00884 
.00954 
.01024 
.01120 
.01202 


Saccessive 
compres- 
sion por 
inch. 


Ineh. 
0. 

.00004 
.00004 
.  00lK)4 
.00004 
.00006 
. OOOOG 
.00004 
.  000(»6 
.0OUO8 
.OIKKU 
.  00004 
.00(K)0 
.  (X)U06 
.  OKMM 
.00006 
.  00' )W 
.00006 
.00006 
.0O0U6 
.00008 
.00004 
.00008 
.00008 
.00012 
.00010 
.00008 
.  00010 
.00012 
.00012 
.00018 
.00018 
.00022 
.00024 
.00022 
.00044 
.00036 
.00030 
.00042 
.00042 
.  00054 
.00062 
.00048 
.00072 
.00074 
.00060 
.00070 
.00070 
.00104 
.00082 


PermaDent 
set. 


Inch. 
0. 


Successive 

Iicnnanent 

set. 


Remarks. 


Inch. 
0. 


;  Initial  load. 


.00004 


.00006 


.00002 


.00010 


.00014 


.00023 


.00012 


.00018 


.00026 


.00124 


.00076 


.00320 


.00590 


.00944 


.00196 


.00270 


.00354 


Ultimate  strength. 


Failed  by  triple  flexure, 
H.  Ex.  43 14 


Digitized  by  VjOOQIC 


210  12-INCH  B.    L.  RIFLED  MORTARS. 

Body  No.  15  (second  casting). 
No.  4068. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

KlonjBTntion 
per  inch. 

Snccesflive 
eloD<r:itif>n 
per  iuch. 

i*onnaDent 

l»Ct. 

Sacceesive 

permanent 

sot. 

Bemarks. 

ToUL 

Per  sGuare 
incn. 

Paundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,1'^ 

PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,120 

Ineh. 
0. 

.000050 
.000100 
.000155 
.000206 
.000260 
.00ai20 
.000390 
.000445 
.000500 
.000560 
.000630 
.000700 
.000770 
.000850 
.000925 
. 001010 
.001110 
.  001215 
.001340 
.001485 
.001625 
.001825 
.002040 
.002350 

Itush. 
0. 

.O0OC50 
.000050 
.  000().V> 
.000050 
.000055 
.0C0060 
.000070 
.000055 
.000055 
.000060 
.000070 
.000070 
.000070 
.000080 
.000075 
.000085 
.OOOICO 
.000105 
.000125 
.00014P 
.000140 
.000200 
.000215 
.000310 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.000010 

.000010 

.000040 

.000030 

.000050 

.000010 

.000090 

.000040 

.000110 

.000020 

.000190 

.000080 

.900290 

.000100 

.000460 

.000160 

.000700 
.01)0900 

.000250 
,000200 

Fractured  3",6  frqiu  neck.    Appearance^  granular. 


Digitized  by  VjOOQIC 


12-INCH   B.   L.    RIFLED    MORTARS. 
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No.  4C69. 
Marks,  MMf^TR, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20''. 


Applied  loiidB. 

EloD  cation 
per  loch. 

Snooeulve 
elongation 
per  inob. 

Sacceaaive 

Kemarka. 

Total. 

Persqaare 
incb. 

Permanent  ^^^^^^^, 

Pound*. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

n,ooo 

14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
29.060 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,050 

Jnoh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000450 
.000510 
.000560 
.000635 
.000700 
.000755 
.000820 
.000900 
.000980 
.001060 
.001145 
.001256 
.001360 
.001500 
.001650 
.001825 

Inch. 

0. 

.000060 
.000050 
.000060 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000060 
.000050 

•  .000075 
.000065 
.000055 
.000065 
.000080 
.000080 
.000080 
.000083 
.000110 
. 000105 
.000140 
.000150 
.000175 

Inch. 
0. 

Jneh. 
0. 

Initial  load. 
Tonailo  strength. 

0. 



.000016 

.000015 

.000040 

.000025 

.000050 

.000010 

.000090 

.000040 

.000116 

.000025 

.000180 

.000065 

.000265 

.000085 

.000420 
.000550 

.000155 
.000130 

Fractnred  2'M  from  neck.    Appearance,  granular. 
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12-INCH   B.    L.    RIFLED   M0ETAE8. 


No.  1037. 


Length,  10''.5. 
Diameter,  1".120. 
Sectional  area,  1  square  incli. 
Gauged  length,  5''. 


Applied  loadB. 

Compres- 

Bion  per 

iDcb. 

Succcseive 

compron 

Bion  per 

inch. 

Permanent 
set 

.^'ucceenivo 

KemarkB. 

Total. 

Per  Muare 
incn. 

permimeut 
set. 

Poundt. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
83,000 
34,000 
85.000 
86,000 
87,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61,660 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
26,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
88.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,650 

Inch. 

0. 
.00004 

-.00008 
. 00012 
.00018 
.00024 
.00030 
.00034 
.00040 
.00046 
.00052 
.00056 
.00060 
.00066 
. 00072 
.00076 
.00082 
.00088 
.00094 
.00102 
.00108 
.00114 
.00122 
.00130 
.00136 
.00144 
.00154 
.00166 
.00176 
.00190 
.00210 
.00226 
.00244 
.00272 
.00302 
.    .00340 
.       .00370 
.00412 
.00456 
.00504 
.00550 
.00590 
.00632 
.00682 
.00750 
.00806 
.00840 
.00888 
.00046 
.01002 

Inch. 
0. 
.00004 
.00004 
.OiK)04 
.00000 
.  OO.vOO 
.00000 

.  mm 
.Doooe 

.  00  00 
.  (X  0^6 
.  0O.H)4 
.  00<)04 
.00  (Mi 
.  001.06 
.  OOiHU 
. OOOoG 
.  OOOOfi 

.  ooa(i6 

. 00008 
.  00000 
.W)00« 
.00008 
.00008 
.00006 
.00008 
.00010 
.0001-2 
.00010 
.00014 
. 00020 
.00018 
.00018 
.00028 
. 00030 
.00038 
.00030 
.00042 
.00044 
.00048 
.00046 
.00040 
.00042 
.00050 
.00068 
.00056 
.00034 
.00048 
.  000.58 
.00050 

Inch, 
0. 

IfUh. 

0. 

Initialload. 
Ultimate  strengtli. 

0. 

.00004 

.00304 

.00006 

.00002 

.00010- 

.00004 

.00022 

.00012 

.00050 

.00028 

.00134 

.00084 

.00306 

.00172 

.00524 

.00218 

.00748 

.00224 

Failed  by  triple  flexure. 
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'So.  1038. 


Marks,  "M^R^TR, 

Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loaAs. 


TotaL 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,560 


Per  sq  uare 
iucn. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40.000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,560 


Compres- 

siou  per 

incn. 


Ineh. 

0. 

.00004 
.00010 
.60014 
.00018 
.00024 


.00032 
.00036 
.00042 
.00050 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00108 
.00112 
.00120 
.00128 
.00134 
.00144 
.00152 
.00164 
.00174 
.00196 


.00230 
.00246 
.00264 
.00296 
.00324 
< 00374 
.00412 
.00472 
.00520 
.00564 
.00612 
.00664 
.00712 
.00774 
.00832 


.00946 
.01000 
.01060 


SaccesMive 

compros- 

sion  per 

incli. 


Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.000:)4 
.00006 
.00008 
.00004 
.00006 
.00004 
.0(KK)6 
. 00006 
.00006 
.00006 
.000!)6 
.00006 
.00008 
.00004 
.00008 
.00008 
.00006 
.00010 
.00008 
.00012 
.00010 
.00022 
.00016 
.00018 
.00016 
.00018 
.00032 
.00028 
.00050 
.00038 
.00060 
.00048 
.00044 
.00048 
.00042 
.00058 
.00062 
.00058 
.00060 
.00054 

..00054 
.00060 


PermaneDt 
Bet. 


Inch. 
0. 


.00002 


.oo;>o6 


.00010 


.00022 


.00060 


.00130 


.00326 


.00576 


.00802 


Saccesftive 
pemianent 

set. 


Inch. 
0. 


.00002 


.00004 


.00004 


.00012 


.00070 


.00196 


.00250 


.00226 


Bemarlu. 


InitiallcMd. 


Ultimate  atrengiih. 


Failed  by  triple  flexure. . 
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12-INCH   B.    L.    BIFLED   MOBTABS. 


TSo.  1039. 


Marks,  "VJ'J'^ 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inon. 

Permanent 
set. 

Saccessire 

perninneut 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
81,000 
32,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40.000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,800 

Pounds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
69,800 

Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.000.32 
.00038 
.00044 
.00<k8 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00108 
.00114 
.00122 
.00130 
.00138 
.00148 
.00166 
.00168 
.00180 
.00196 
.00212 
.00234 
.00260 
.00286 
.00316 

.00378 
.00422 
.00462 
.00608 
.00560 
.00600 
.00648 
.00720 
.00760 
.00804 
.00838 
.00868 
.00908 
.00928 

Inch. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.OQ004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00008 
.00012 
.00012 
.00016 
.00016 
.00022 
.00026 
.00026 
.000.30 
.  00032 
.00030 
.00044 
.00040 
.00046 
.00052 
.00040 
.00048 
.00072 
.00040 
.00044 
.00034 
.00030 
.00040 

2ncA. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

1 

0. 

1 

1 

.00002 

.00002 

... 



.00004 

.00002 

1 



.00010 

.00006 

.00022 

.00012 

.00054 

.00032 

. 00142 

.00088 

.00310 

.00168 

.00534 

.00224 

.00692 

.00158 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-inch  b.  l.  rifled  mortaus. 
Body  No.  16. 


215 


Marks/2MR^,TE. 

Diameter,  l".i29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23'\ 
Gauged  length,  20'\ 


No.  4G06. 


Applied  loads. 

ElonffRtion 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

penuaiient 

set. 

Remarks. 

ToUd. 

Per  eqxuffe 
inoL 

Pounds. 

1,000 

2,000. 

3,000 

4,000 

5.000 

8,000 

7,000 

8,000 

-  9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

18,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

23.880 

Pimndt. 

1,000 

2,000 

8,000 

4,000 

5,000 

8.000 

7,000 

8,000 

9,000 

10.000 

U,000 

12,000 

18.000 

14,000 

15,000 

18.000 

17.000 

18,006 

19,000 

20.000 

21,000 

22,000 

28.000 

23,380 

Inch, 
0. 

.000060 
.000105 
.000160 
.000220 
.000286 
.000345 
.000400 
.000460 
.000530 
.000600 
.000670 
.000750 
.000825 
.000015 
.001005 
.001105 
.  001215 
.001340 
.001475 
.001650 
.001850 
.002175 

Inch. 
0. 

.000050 
.000055 
.000055 
.OOOUOO 
.000065 
.000060 
.000055 
.000060 
.0000^ 
.000070 
.000070 
.000080 
.000075 
.000090 
.000090 
.000100 
.000110 
.000125 
.000135 
.000175 
.000200 
.000325 

Inch. 
0. 

IneK 
0. 

Initial  load. 

0. 





1 

.000045 

.000045 

.000060 

.000015 

.000100 

.000040 

.000150 

.000050 

.000225 

.000075 

.000355 

.000130 

.000575 

.000220 

Fractured  3f  from  neck.    Appearance,  uniform,  granular. 
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12-INCH    B.  L.    RIFLED   MORTARS. 


No.  4607. 


Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Snoreiisive 

Permiinent 
set. 

Snccessivo 

Total. 

Per  8(1  uare 
inch. 

eloiitfation 
per  iuch. 

Inch. 
0. 
.000045 
. Q00050 
.000050 
.  OOOC-iO 
.000050 
.  000055 
. 000050 
.000055 
.000055 
. 000065 
.000065 
. 000055 
. 000055 
.000075 
. 000075 
.000070 
. 000070 
. OOOOKO 
.000085 
.  0<M)095 
.000115 
.  000125 
.000130 
.000180 

pennaueut               Kemarks. 
set. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
0.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,6hO 
19,000 
20,000 
21,000 
22,000 
2:1,(100 
24,000 
25,000 
29,710 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000. 
12,000 
13,000 
14.000 
15,000 
10.000 
17.000 
18.000 
19.000 
20.000 
21.000 
22, 000 
23,000 
24,000 
25,000 
29,710 

Inch. 
0. 

.000045 
.000095 
.000145 
.000195 
.000245 

.ooo:ioo 

.  000330 
.000405 
.000460 
.000525 
.000590 
.000645 
.000700 
.   .000775 
.  000850 
. 000920 
.000990 
.001070 
.001155 
.001250 
.001365 
.  001490 
.001620 
.001800 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 



Tensile  strength. 

.  000015 

.000015 

.0«X)40 

.000026 

.000050 

.000010 

.000065 

.000015 

. 000105 

.000040 

.000170 

.000005 

.000240 

.000070 

.0;)0360 
.000460 

.000120 
.000100 

Fractured  at  the  neck.    Appearance^  uniform,  granular. 
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No.  1016. 


12  MR,,  T  E, 


Marks,       «  t. 

Length,  10".5. 

Diameter,  1'/.129. 

Sectional  area,  1  square  ineh. 

Gauged  length,  5". 


Applied  loads. 

Corapres- 

sitm  per 

incli. 

Successive 

coni])rt^H- 

siun  iior 

inch. 

Ineh. 
0. 

.00')04 
.00006 
.00004 
.00004 
.00004 
.OOOOG 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00006 
.00006 
.00010 
.00014 
.00010 
.00014 
.00012 
.00018 
.  00026 
.00018 
.00024 
.00030 
.00038 
.00042 
.00040 
.00042 
.0004X 
.00058 
.00052 
.OOOM 
.  00050 
.00058 
. 00078 
.00060 
. 00050 
.00,-58 
.00086 
.00080 

Permanent 
set. 

Sni'cessive 

Remarks. 

Total. 

PerMoaro 
inon. 

peruiauent 
set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

n.o'jo 

18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
80.000 
40, 000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
57,700 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44^000 
45,000 
46.000 
47,000 
48.000 
49.000 
50,000 
57,700 

Ineh. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.00066 
.00072 
.00078 
.00084 
.00002 
.00098 
.00106 
.00114 
.00122 
.00128 
.  001:^4 
.00144 
.00158 
.00168 
.00182 
.00194 
.00212 
.00238 
.00256 
.00280 
.00310 
.00348 
.00390 
.00130 
.00472 
.00520 
. 00578 
.00030 
.00084 
. 00734 
.00702 
.00870 
.009:10 
.00980 
.01038 
.01124 
.01204 

Ineh. 
0. 

Ineh. 
0. 

IniUol  load. 
Ultimate  strengtb. 

0. 



1 

: 1 

.66062  1    .06662 

1 

.O.JOOt     1        .00002 

1 

1 

. C0308             .  O0004 

1 

.00021    1        .00016 

j 

1 '•• 

.C0060 

.00036 

.C0160    I        .00100 

1 



.00300 

.00200 

. 

. 65630  1     . 66276 

1 

1      

.00940 

.00310 

1 

Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED   MOBTAES. 


No.  1017. 


Length,  10".^! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oanged  length,  5'^    • 


Applied  loads. 

Compres- 

ftlon  por 

inch. 

Succeasive 

coinpres- 

aionper 

inch. 

Permanent 
set. 

Succeaslve 

permanent 

set. 

Bemarka. 

Total. 

Per  squaru 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
69,380 

Poundi. 
1.000 
2,000 
3,000 
4,000 
5,UO0 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83,000 
34,000 
86,000 
36,000 
87,000 
88,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,880 

Inch, 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 

.000.18 
.00042 
.00048 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00006 
.00102 
.00110 
.00118 
.00124 
.00132 
.00140 
.00148 
.00160 
.00170 
.00182 
.00194 
.00212 
.00232 
.00250 
.00274 
.00304 
.00340 
.00370 
.00416 
.00464 
.00514 
.00554 
.00600 
.00664 
.00710 
.00752 
.00824 
.00872 
.00916 
.00980 
.01012 
.01078 

Inch. 

0. 

.00004 
,00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00012 
.00010 
.00012 
.00012 
.00018 
.00020 
.00018 
.00024 
.00030 
.00036 
.00030 
.00046 
.00048 
.00050 
.00040 
.00O4G 
.00064 
.00046 
.00042 
.00072 
.00048 
.00044 
.00064 
.00032 
.00066 

Inch. 

Inch. 
0. 

Initial  load. 

.00002 

.00002 

.00000 

.00004 

.00010 

.00004 

.00014 

.00004 

.00012 

.00060 

.00034 

.00164 

.00104 

.00180 

.00580 

.00236 

.00820 

.00240 

Failed  by  triple  flexure. 
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Marks,  ^2^^^i.^^ 
Length,  10".5' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'\ 


Applied  loads. 


Total. 


Per  Muare 
incD. 


Coroprea- 

sion  per 

inch. 


Suooeaaive 

compres- 

Bionper 

incn. 


■•*•  set. 


Bemarlu. 


Pounds. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
IG.OOO 
17.000 
18.000 
19,000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,00) 
84,000 
35,000 
36.000 
37.000 
38,000 
119.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
68,440 


Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
Itf.OOO 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
38.000 
34,000 
35,000 
86,000 
37,000 
38,000 
89.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
.60,000 
68,440 


Inch. 

0. 
.00006 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00030 
.00040 
.00046 
.00054 
.00060 
.00064' 
.00008 
.00078 
.00084 
.00000 
.00004 
.00100 
.00108 
.00114 
.00120 
.00128 
.00134 
.00146 
.00166 
.00164 
.00180 
.00194 


.00226 
.00248 


.00300 
.00322 
.00350 
.00400 


.00518 
.00580 
.00620 
.00680 
.00744 
.00804 
.00900 
.00930 
.01038 
.01124 
.01248 


0. 

.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00004 
.00004 
.00010 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00012 
.00010 
.00006 
.00016 
.00014 
.00014 
.OOOIS 
.0002-J 
.00020 
.00032 
.00022 
.00028 
.00050 
.00064 
.00054 
.00062 
.00040 
.00060 
.00064 
.00060 
.00006 
.00030 
.00108 
.00086 
.00124 


IfuK. 
0. 


Inch. 
0. 


Initial  load. 


.00004 


. OOJOt 


.00006 


.00004 


.00012 


00020     .00008 


. 00050  '    . 00030 


.00130     .00080 


00320     .00190 


.00576 


.00970 


.00256 


.00394 


Ultimate  atrength. 


Failed  by  triple  flexure. 
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12-INCH   B.    L.    RIFLED   MORTARS. 


Body  No.  16  (second  casting). 

No.  4671. 

Marks,  ^'Vf.'^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
perbjch. 

Successive 
elonntion 
per  Inch. 

Permanent 
set. 

Sncoessive 

permanent 

sot. 

Bemarks. 

Total. 

Per  Boaare 
incn. 

Poundt. 

1,000 

2,000 

3,000 

4,UU0 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,780 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5.000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

20,780 

Ineh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000305 
.000425 
.000485 
.000545 
.000005 
.000080 
.000750 
.000835 
.000905 
.000990 
.001090 
.001190 
.001300 
.001440 
.001500 
.001755 
.001950 
.002250 

ImA. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000005 
.000000 
.000060 
.000000 
.000000 
.000075 
.000070 
.000085 
.  000070 
.000085 
.000100 
.000100 
.000110 
.000140 
.000150 
.000165 
.000105 
.000300 

huh, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  stnogih. 

0. 

1 

1 

.000025 

.000025 

.000045 

.000020 

.000005 

.000020 

.000100 

.000035 

.000100 

.000000 

.000250 

.000000 

.000305 

.000146 

.000015 
.000810 

.000220 
.000195 

Fractured  7''.3  from  neck.    Appearance,  granular. 
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No.  4672. 
Marks,  12  MByTE. 

Diameter,  l".l29. 
Sectional  area,  1  square  iuch. 
Length  of  stem,  23''. 
Gauged  leugth,  20". 


^"sr 

SacceBsIve 

Perinanont 
set. 

SnccewWe 

Bemarks. 

1 

ToUl. 

Per  eqo«ro 
inch. 

oloDjration 
per  iuch. 

permanent 
set. 

Found*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
27,040 

Found*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,040 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000305 
.000360 
.000410 
.000465 
.000540 
.000600 
.000655 
.000725 
.000800 
.000860 
.000945 
.001030 
.001105 
.001200 
.001310 
.001425 
.001595 
.001750 
.001946 

Inch. 
0. 

.000060 
.000050 
.000050 
.000050 
.000050 
.000055 

Inch. 
0. 

Inch. 
0. 

IniUalload. 
Tensile  strength. 



0. 

.000055 

.000050 
.000065 
.000075 
.000060 
.000055 
.000070 
.000075 
.000060 
.000085 
.000085- 
.000071^ 
.000095 
.000110 
.000115 
.000170 
.000155 
.000195 

.000020 

.000020 

.000040 

.000020 

.000060 

.000020 

.000095 

.000035 

.000140 

.000045 

.000200 

.000060 

.000305 

.000105 

.000500 
.000605 

.000195 
.000105 

Fractured  at  the  neck.    Appearance^  granular. 
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12-INCn   B.   L.    RIFLED   MORTABS. 


1>  O.  1042. 


Marks,  12  ^^¥  J  ^ 
Length,  10".5" 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Ax>plied  loads. 


Tot-.      ^^T^ 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
63,400 


Pounds. 
1,000 
2,0U0 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
84,000 
35,000 
36,000 
37,000 
38.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,400 


Compm- 

sion  per 

inch. 


Inch. 
0. 

.00006 
.00010 
.00014 
.00018 
.00022 
.00028 
.00(»4 
.00040 
.00046 
.00052 
.00056 
.00060 
.00066 
.00072 
.00078 
.00086 
.00000 
.00096 
.00102 
.00110 
.00114 
.00120 
.0(n28 
.00138 
.00144 
.00152 
.00162 
.00174 
.00188 
.00202 
.00218 
.00236 
.00260 
.00292 
.00322 


.00392 
.00432 
.00490 
.00528 
.00574 
.00630 
.00686 
.00738 
.00786 
.00850 
.00900 
.00940 
.01022 


Snoceasive 
compres- 
sion per 
inch. 


IneK 

0. 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00008 
.00004 
.00006 
.00008 
.00010 
.00006 
.00008 
.00010 
.00012 
.00014 
.00014 
.00016 
.00018 
.00024 
.00032 
.00030 
.00030 
.00040 
.00040 
.00058 
.00038 
.00016 
.00056 
.00056 
.00052 
.00048 
.00064 
.00050 
.00040 
.00082 


Pennsnent!S"fces8ive 
j^^  pormaneut 


Inch. 


Inch. 


Benuirks. 


Initial  load. 


.  OO0O2 


.00002 


.00006 


. 00012 


.00004 


.00022 


. 00010 


.00130 


.00080 


.00298 


.00512 


.00168 


.00214 


.00258 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1043. 


Marks,  "VC^^ 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  5". 


Applied  loads. 

Comprea- 

sion  per 

inch. 

Inch. 
0. 

.00004 
. 00010 
.00014 
.00020 
.00024 
,00030 
.00034 
.00040 
.00044 
.00050 
.00066 
.00060 
.00006 
.00070 
.00076 
.00080 
.00088 
.00092 
.00098 
.00104 
.00112 
.00120. 
.00126 
.00132 
.00140 
.00150 
.00158 
.00170 
.00184 
.00200 
.00212 
.00232 
.00200 
.00290 
.00328 
.00360 
.00400 
.00444 
.00482 
.00520 
.00572 
.00620 
.00676 
.00788 
.00792 
.00838 
.00890 
.00940 
.01004 

Succeiwive 

compros- 

aion  por 

inch. 

Permanent 
set. 

Sacceaaire 

permanent 

aet. 

Remarka. 

Total. 

Per  sooare 
inch. 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
2O,0OO 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
63,500 

Pounds. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
,      9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28,000 
29.000 
30.000 
31,000 
32.000 
33,000 
84,000 
36,000 
36,000 
87,000 
;ffi,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,600 

Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00(106 
.00:04 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.00010 
.00008 
.00012 
.00014 
.00016 
.00012 
.00020 
.00028 
.00030 
.00038 
.00032 
.00040 
.U0044 
.00038 
.00038 
.00052 
.00048 
.00056 
.00062 
.00054 
.00046 
.  0005:> 
.00050 
.00064 

Inch. 
0. 

JneA. 
0. 

InitUl  load. 
Ultimate  strength. 

I 

1 

0. 



1 

! 

1 

.00002 

.00002 

i 

1 

1 

.00008 

.00006 

1 

.00010 

.00002 

.000  JO 

.00010 

.00046 

.00026 

1 

.00126 

.00080 

.00294 

.00168 

.00516 

.00222 

, 

.00756 

.00240 

Failed  by  triple  flexure* 
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12-INCH   B,    L.    RIFLED   MOfiT^UJS. 


S^O.  1044. 
Marks,  12  MR..TR. 

Length,  10".o. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applit 

3d  loads. 

Per  sqaare 
indi. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
*       27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
62,760 

Compres- 
sion per 
incb. 

Succc.«!siivo 

compriR- 

sion  per 

inch. 

Inch. 
0. 

.00004 
.00006 
.00004 
.  00'K"4 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
. 00006 
.00004 
.00006 
. 00006 
.00006 
.00004 
.000<I6 
.00006 
. 00006 
.001)06 
.  0(J006 
. 00006 
. 00008 
. OOOOS 
.00010 
.00008 
.00008 
.00008 
. 00022 
.00008 
.00014 
.00022 
.00022 
. 00022 
.  00030 
.00038 
.00044 
.00048 
.  0C,048 
.00iJ36 

.  my.iQ 

.  0d(J52 
.00068 
.00040 
.00036 
.00048 
.00036 
.00060 

Permanent 
set. 

Sticcwsive 

pemiauent 

set. 

Bemarks. 

Total. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
33.000 
34,000 
35,000 
36.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
62,760 

Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.  00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00062 
.00068 
. 00074 
.00080 
.00084 
.00090 
.00096 
.00102 
.00108 
.00114 
.00120 
.00128 
.00136 
.00146 
.00154 
.00162 
.00170 
.00192 
.00200 
00214 
.00238 
.00258 
.00280 
.00310 
.00348 
.00392 
.00440 
.00488 
.00524 
.00560 
.00612 
.00680 
.00720 
.00756 
.00804 
.00840 
.00900 

Inch, 
0. 

Inch. 
.0 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00008 

.00012 

.00004 

"* 

.00020 

.00008 

.OOIUO 

.  00020. 

.00096 

.00056 

.00252 

.00156 

.00464 

.00212 

.00662 

.00198 

Failed  by  triple  flexure. 
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12-lNCH   B.   L.   RIFLED   MORTAES. 

Body  No.  17. 
No.  4G10. 


225 


Marb8/2MR^TK, 

Diameter,  l".i20. 
Sectional  area,  1  sriuare  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonffation 
per  inch. 

SncceAsive 

Snoi"e«sive 

Total. 

Per  square 
incli. 

perliich.  j        ««*• 

pennaneiit- 
set. 

Kcraarka. 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

26,000 

26,820 

Pounds, 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
26,000 
26,820 

Inch. 

^  .000055 
.000105 
.000160 
.  000210 
.000275 
.000340 
.000395 
.000450 
.000505 
.000570 
.000640 
.000710 
.000790 
.  0008ri5 
.000950 
.003100 

Inch. 
0. 

.000055 

.  ooo(>:>u 

.000055 

.0000.50 
.000005 
0;H)<)05 

Inch, 
0. 


Inch. 
0. 

luhialload. 

Tcnsilo  strenj^h. 

.000010 

.000010 

.  0(K)055 

.  oinxj-w 

. 000055 
. 000063 
.  000070 
.  000070 
. 000080 
.090075 
.000085 
.002150 

.oooo:{5 

.000025 

.000055 

.000020 

.0001)90 

.  oooo:}5 

.000125 
.001500 

.0^0035 
.001435 

Fractiireii  4"  from  no(;k. 
P.  Ex.  43 15 


Appearance;  granular. 


/  ' 
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12-INCH   B.    L.    EIFLED   MOBTABS. 


No.  461L 


Marks,  12  M^^fT»i 
Diameter,  1".129. 
Sectional  area«.l  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loadft. 

Eloncatiou 
per  inch. 

SnocesAlve 
oloDg[aliun 
per  inch. 

Fermanent 
set. 

SaccossiYo 

Bemarkii. 

Total. 

Per  Hqoare 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,0b0 
13,000 
UOOO 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28.890 

'Pounds. 
1,000 
2.000 
3.000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
18,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
28.890 

Inch. 
0. 

.000050 
.000100 
.000140 
.000185 
.000235 
.000285 

.000390 
.000440 
.000495 
.000550 
.000605 
.000655 
.000715 
.000775 
.000845 
.  000910 
.000085 
.001060 
.001150 
.001225 
. 001340 
.001440 
.001575 

Inch. 
0. 

.000050 
.000050 
.000040 
.000045 
.  0000.50 
.000050 
. 000055 
.000050 
.000050 
.000055 
.000055 
.000055 
.000050 
.000060 
.000060 
.000070 
.000066 
.000075 
.000075 
.000090 
.000076 
.000115 
.090100 
.000135 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenalle  strength. 

.000005 

.000005 

.000010 

.000006 

.000015 

.000005 

.000035 

.000020 

.000045 

.000010 

.000076 

.000030 

.000105 

.000030 

.000160 

.000055 

.000245 
.000826 

.000085 
.000080 

Fractured  at  neck.    Appearance,  granular. 
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12 -INCH   B.    L.    RIFLED   MORTAES, 
No.  1019. 
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12MR,,TR, 


Marks,       b1. 

Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  incli. 

Ganged  length,  5*\ 


Appli«d  loads. 


Total 


PoundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
83,000 
34.000 
35,000 
38,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,009 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
88,080 


sqiuu 
Qcn. 


incl 


Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
18,000 
17,000 
18,tf00 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
34,000 
35,000 
38,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
82,080 


Cmn 


prM. 
siOD  per 
Incn. 


Inch. 
0.' 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.  .00036 
.00042 
.00048 
.00054 
.00060 
.00084 
.00088 
.00074 
.00078 
.00082 
.00090 
.00094 
.00100 
.00108 
.00112 
.00120 
.00130 
.00140 
.00148 
.00154 
.00164 
.00180 
.00198 
.00212 
.00230 
.00244 
.00274 
.00800 
.00328 
.00388 
.00404 
.00450 
.00500 
.00524 
.00568 


.00870 
.00732 
.00780 
.00818 
.00870 
.00920 
.00978 


I 


Succesaive 

coinpres- 

aion  per 

incn. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00008 
.00008 
.00010 
.00016 
.00016 
.00016 
.00018 
.00014 
.00020 
.00026 
.00028 
.000.38 
.00038 
.00046 
.00050 
.00024 
.00042 
.00062 
.00042 
.00062 
.00048 
.00038 
.00052 
.00050 
.00068 


Pcmianont 
set. 


Tfieh. 
0. 


Saccessive 

penuaneDt 

set. 


Bemarks. 


Jtieh, 

0.      Iiiitialload. 


.00002 


.OOj04     .00002 


.00010     .00006 


.00020 


.00010 


00050     .00030 


.00078 


.00162 


00500     .00210 


00720     .00220 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-lNCH   B.    L.    RIFLED   MOBTABS. 


No.  1020. 


Marks,  '^  Vri;."^^ 
Length,  lO^.s! 
Diameter,  l'M29. 
Sectioual  area,  1  siiiiare  inch. 
Ganged  length,  6". 


Applied  loads. 

Compres- 

Total.. 

Per  aqnare 
inoh. 

sion  per 
inch. 

Pounds. 

Pounds. 

Inch. 

1,000 

1,000 

0. 

2,000 
3,000 

2,000 
3.000 

.00004 
.00010 

4,000 

4,000 

.00014 

5,000 

5,000 

.00018 

6,000 

6,000 

.00024 

7.000 

7,000 

.  00030 

8,000 

8,000 

.00036 

9,000 

9,000 

.00040 

10,000 

10,000 

.00044 

11.000 

11,000 

.00052 

12,000 

12,000 

.00050 

13, 000 

L3,000 

.00064 

14,000  . 

14,000 

.00070 

15,000 

15,000 

.00074 

16,000 

16,000 

.00078 

17,000 

17,000 

.00082 

IS,  000 

18,000 

.00088 

19,000 

19,000 

.00091 

20,000 

20,000 

.00102 

21,000 

21,000 

.00100 

22,000 

22,000 

.00112 

23,000 

23,000 

.00118 

24,000 

24,000 

.00126 

25,000 

25,000 

.00134 

28,000 

26,000 

.00144 

27,000 

27,000 

.00152 

28,000 

28,000 

.00160 

29,000 

29,000 

.00172 

30,000 

30,000 

.00184. 

31,000 

81,000 

.00204 

32,000 

32,000 

33,000 

83,000 

.00240 

34,000 

34,000 

.00268 

35,000 

35,000 

.00300 

30,000 

36,000 

.00324 

37,000 

37,000 

.00360 

38,000 

88,000 

.00410 

39,000 

39,000 

.00448 

40,000 

40,000 

.00498 

41,000 

41,000 

.00548 

42,000 

42,000 

.00592 

43,000 

43,000 

.00638 

44,000 

44,000 

.00684 

45,000 

45,000 

.00748 

46,000 

46,000 

.00800 

47.000 

47,000 

.00856 

48,000 

48,000 

.00902 

49,000 

49,000 

.00970 

60,000 

60,000 

.01052 

04,950 

64,950 

Saccessive 
compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
. OOOOfi 
.00006 
.00000 
.00004 
.00004 
.(X)008 
.00004 
.00<X)8 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00008 
.00012 
.00012 
.00020 
.00022 
.00014 
.OOO'iS 
. 00032 
.00024 
.00036 
.00050 
.00038 
.00050 
.00050 
.00044 
.00046 
.00046 
.00064 
.00052 
.00056 
.00046 
.00068 
.00082 


p«™r"'  ^'-^"t 


Jneh. 
0. 


Inch. 
0. 


.00004 


.00006 


.00012 


.00022 


.00044 


.00130 


.00500 


.00790 


.00004 


.00002 


.00006 


.00010 


.00022 


.00086 


.00200 


.00200 


Bemarks. 


Initial  load. 


intiinatestrengtli. 


Failed  by  triple  flexure. 
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12-IKCH   B.   L.   RIFLED   MORTAES. 
MTo.  1021. 
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MarKB,      MT, 

Length,  10'^5. 

Diameter,  1".129. 

Sectional  area,  1  square  incb. 

Ganged  length,  6". 


Ai»plied  loads. 


TouL  ^'>\;sr 


Pounda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
38,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
58,000 


Poundt, 
1,000 
2,000 
3,000 
4,000 
.  5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
36.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
58,000 


Compres- 
sion per 
inch. 


Itieh. 
0. 

.00006 
.00010 
.OOOU 
.00020 
.000*.^ 
.00030 

.ooo:t4 

.00038 
.00042 
.00046 
.  00052 
.00058 
.00U66 
.00070 
.00078 
.00084 
.00000 


.00104 
.00112 
.00120 
.00126 
.00132 
.00140 
.00152 
.00162 
.00174 
.00186 
.00204 
.00218 
.00240 
.00262 
.  00286 
.  00.120 
.  00372 
.00391 
.00444 
.00504 
.00550 
.00600 
.00652 
.00704 
.00782 
.00870 
.00926 
.00992 
.01072 
,01176 
.01290 


SDC<'«»J?Rive 
compres- 
sion per 
inch. 


Inch. 

0. 
.00006 
.00004 

.  OOCM 
.00006 
•  OiKJW 
.00006 
.00004 
.00004 
.0OOU4 
.00004 
.00006 
.00006 
.00008 
.0.)004 
.00008 
.00006 
.  0(K)00 
.00008 
.00000 
.000i!8 
. 00008 
.OOOOiS 
. OOUOG 
.00008 
.Oii012 
.00010 
.00012 
.00013 
.00018 
.00014 
.00022 
.00022 
. 00024 

.  ooo:i4 

.00052 
.00022 
. 00050 
.00060 
.00046 
.OOOiO 
.00052 
.00052 
.00078 
.00088 
. 00056 
.00066 
.00080 
.00104 
.00114 


Permanent 
set. 


Inch. 
0. 


Successive 

l)erniauout 

set. 


Benuo-ks. 


Inch. 

0.  ;  Iiiitialload. 


Omfi  .  00002 


.00006  .00004 


.00010    i        .00004 


. 00020    '        . 00010 


C0'J52  .  00032 


00142  .  00090 


.  00340  .  00198 


.00620 


.01000 


.00280 


.00380 


nitlmat«  strmigtli. 


Failed  by  triple  flexure. 
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12-INCH   B.    L.    RIFLED   MORTARS. 

Body  No.  18. 


No.  4612. 


Diameter,  1".129. 
8ectioiial  area,  1  square  inch. 
Lengrtb  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

EloDgallon 
per  inch. 

SiKcesaive 

Permanent 
set. 

SuccesRive 

permanent 

set. 

Komarka. 

1 

ToUl. 

Per  square 
inch. 

eloDsntion 
per  Inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6.000 
6.000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23.000 
24,000 
25.000 
27.660 

Pounds. 
1.000 
2,000 
8,000 
4,000 
6.000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13.000 
14.900 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
27,660 

Inch. 
0. 

.000055 
.000110 
.000165 
.000215 
.000270 
.000325 
.000380 
.000445 
.000505 
.000570 
.000640 
.000710 
.000785 
.000800 
.000045 
.001030 
.001140 
. 001250 
.001370 
.  001525 
. 001700 
.001900 
.002100 
.002400 

Inch. 
0. 

.000055 
.000055 
.000055 
.  OOOOiiO 

.  oooor»5 

.000055 
.000055 
.01)0065 
.  00i)()60 
.  00(-i)05 
. OCOOTO 
. 000070 
.  000075 
. 000075 
.  0000S5 
.000085 
.000110 
.000110 
.000120 
.000155 
.000175 
.000200 
.000200 
. 000300 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

0. 

I 

1 

.000035 

.000035 

.000060 

.000025 

.000095 

.0000:i5 

.000140 

.000046 

.000200 

.000060 

.000300 

.000100 

.000475 

.000175 

.000740 
.000950 

.000205 
.000210 

Tensile  strength. 

Fractured  3".7  from  neck.    Appearance,  granular. 
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Marks,  "H?*,^^* 
Diameter,  l".i29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


No.  4613. 


Applied  loadA. 

Elongation 
per  inch. 

Sacccsflive 

Permanent 
set. 

Sncceasive 

peniiancnt 

Bet. 

Bemarks. 

Total. 

Per  souare 

elongation 
per Inch. 

P<n«Mb. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

29,610 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

29,610 

Inch. 
0. 

.000050 
.000095 
.000140 
.000190 
.000240 
.000295 
.000345 
.000400 
.000455 
.000505 
.000560 
.000625 
.000690 
.000750 
.  000610 
.000885 
.00U960 
.001050 
.001170 
.0012-10 
.001320 
.001445 
.001555 
.001725 

Iruih. 
0. 

.000060 
.000045 
.000045 
.000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.000050 
.00OC»55 
.000005 
.000065 
.000060 
.000060 
.000075 
.000075 
.000090 
.000120 
.000070 
.000080 
.000125 
. 000110 
.000170 

Inch. 
0. 

IfUh. 

0. 

IniUalload. 
Tennile  strenj^th. 

0. 

.000015 

.000015 

.OG0030 

.000015 

.000045 

.000016 

.000065 

.000020 

.000095 

.000030 

.000150 

.000055 

.000075 

.  000350 
.000440 

.000125 
.000090 

1 

Fractured  10"J2  from  neck.    Appearance,  granular. 
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12-INCH   B.    L.    RIFLED    MORTARS. 
No.  1022. 


Mai^kS,  ^2MR„TE. 

Length,  10".5. 
Diameter,  I'M 29. 
Seetional  area,  1  square  inch. 
Gttuged  length,  5". 


Applied  loads. 

Conipres- 

BioD  per 

inch.^ 

SucceAsive 

compre»- 

BioD  per 

inch. 

Perraanont 
set. 

SncoeAslre 

pennaiient 

set. 

BemarkB.  .- 

Total. 

Per  sqaare 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
151000 
16, 000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,0(k) 
61,100 

Poundt. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49.000 
50,000 
61,100 

Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.00032 
.00040 
.00046 
.00050 
.00058 
.00064 
.00070 
.00074 
.00080 
.00084 
.00090 
.00098 
.00104 
.00110 
.00118 
.00126 
.00132 
.06140 
.00152 
.00162 
.00172 
.00182 
.00198 
.00212 
.  00230 
.00254 
.00280 
.00312 
.00350 
.00384 
.00424 
.00444 
.00520 
.00554 
.00590 
.00650 
.00690 
.00752 
.00816 
.00840 
.00870 
. 00920 
.00960 

Inch, 
0. 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.  00008 
. 00006 
.00004 
.00008 
.00006 
. 00006 
.00004 
.00006 
. 00004 
.00006 
.00008 
.0OtK)6 
.0C008 
.00008 
.  00008 
.00006 
.00008 
. 00012 
.00010 
.OOOK) 
.00010 
.00016 
.  00014 
.00018 
.00024 
.00026 
.  00032 
. 00038 
. 00034 
.  000-10 
.  0  ;020 
.00076 
.  00034 
.00036 
.00060 
. 00040 
.  01002 
. 00004 
.  00024 
.00030 
.00050 
.00040 

Inch. 
0. 

Inek. 
0. 

Initial  load. 
UltinSate  Birenglh. 

0. 

.  C0'.02 

.00002 

.00006 

.00004 

.00010 

.00004 

.00024 

.00014 

. 00056 

.00032 

.00140 

. 00084 

,00320 

.00180 

.66536 

.00210 

.00700 

.00170 



Failed  by  triple  flexure. 
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No.  1023. 


Marks,  ^^^b''" 


TR, 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 

Perstiuaro 
bich. 

Pounds. 

Foundt. 

1.000 

1,000 

2,000 

2,000 

3,000 

8,000 

4,000 

4,000 

5,000 

5,000 

0.000 

6,000 

7,000 

7,000 

8,000 

8,000 

9.000 

9,000 

10,000 

-      10,000 

11,000 

11,000 

12,000 

12.000 

13,000 

13,000 

14,000 

14,000 

13.000 

15,000 

16,000 

16,000 

17.000 

17,000 

18,000 

18.000 

19. 000 

19,000 

20,000 

20,000 

21,000 

'       21,000 

22.000 

22,000 

2:1,000 

23,000 

24,000 

24,000 

25.000 

25,000 

20,000 

26,000 

27,000 

27.000 

28,000 

28.000 

29.000 

29,000 

30.000 

80,000 

31.000 

31.000 

32,000 

32,000 

33.000 

33.000 

34.000 

34,000 

35,000 

35,000 

36,000 

86,000 

37,000 

87,000 

38.000 

88,000 

39,000 

89.000 

40,000 

40,000 

41.000 

41,000  ' 

42.000 

42,000 

43,000 

43,000 

44,000 

44,000 

45,000 

45,000 

40,000 

46,000 

47,000 

47,000 

48.000 

48,000 

49.000 

49,000 

50,000 

50,000 

61,280 

61,280 

Comprea- 

slon  per 

incu. 


Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00030 
.00034 
.00040 
.00048 
.00064 
.00060 
.00066 
.00072 
.00076 
.00084 
.00092 
.0O0J8 
.00102 
.00108 
.00114 
.00120 
.00128 
.00136 
.00142 
.00152 
.00162 
.00170 
.00182 
.00194 
.00216 


.00254 
.00288 
.00320 
.00362 
.00.-294 
.00436 


.00540 
.00590 
.00638 
.00674 
.00738 
.00824 


.009:10 
.01010 
.01080 
.01192 


"incr  i  "*•  I  -•- 


Remarks. 


Inch. 
0. 

.00004 
.OOUOO 
.00006 
.00004 
.00006 
.00004 
.000<)4 
.00006 
.0()*»08 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
. 00008 
.00006 
.00004 
.00006 
. 00006 
.00006 
.00008 
.00008 
.00006 
.00010 
. OOOIO 
.00008 
.00012 
.00012 
.00022 
.00016 
.00022 
.00032 
.000:14 
.00042 
.00032 
.00042 
.00028 
.00076 
.00050 
.00048 
.00030 
.0OU64 
.00086 
.  OOO-OO 
.  OOOfiO 
.00080 
.00070 
.00112 


Ineh. 


.OUOOO 


.00010 


.00018 


.00030 


.00056 


0. 


.00004 


.00002 


.00004 


.00008 


.00012 


.00026 


.00150 


.00094 


.03194 


.00246 


.00920 


.00330 


InitUlload. 


Ultimate  strcngtli. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   M0RTAR8. 


No.  1024. 


Marks,  ^^jF^..-^^' 

Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  6". 


Applied  loads. 


TotaL 


Foundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
«,000« 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
40,000 
50,000 
60,000 


Perranare 
inch. 


Founds. 
1,000 
2,000 
3,000 
4,000 
6.000 
6.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000^ 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
60,000 
00.990 


Compres- 
sion per 
Jncn. 


Inch. 
0. 

.00006 
.00010 
.00014 
.00018 
.00024 
.00028 
.00034 
.00040 
.00016 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00126 
.00132 
.00140 
.00150 
.00160 
.00170 
.00182 
.00196 
.00212 
.00230 
.00250 
.00276 
.00302 
.00348 
.00380 
.00420 
.00464 
.00520 
.00570 
.00596 
.00660 
.00700 
.00750 
.00840 
.00898 
.00930 
.01010 
.01080 


Successive 

compreH- 

sion  i)er 

iucu. 


Inch. 
0. 

.00006 
.00004 
.00004 
.0000-1 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00000 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00010 
.00010 
.00012 
.00014 
.00016 
.00018 
.00020 
.00026 
.00026 
.00046 
.00032 
.00040 
.00044 
.00056 
.00050 
.00026 
.00064 
.00040 
.00050 
.00090 
.00058 
.00038 
.00074 
.00070 


Pormanenl  «"<^<^Mi^f 
oiTf  permanent 

^^-  set. 


Inch. 
0. 


.00002 


.00006 


.00010 


.00016 


.00052 


.00132 


.00320 


.00540 


.00810 


Inch. 
0. 


.00002 


.00004 


.00004 


.00006 


.00010 


.00026 


.00080 


.00188 


.00270 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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MTo.  4677. 


Marks,  12  ^j^^,^^ 
Diameter,  1".29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20'^ 


Applied  loads. 

EloDffation 
per  inch. 

Sac«e88ive 
elongation 
per  inch. 

Permanent 
Bet. 

Saccenslvo 
set. 

Remarks. 

Total. 

FerBquare 
incli. 

Pounds. 

1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

lO.OiO 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,610 

Pounds. 
1,000 
2,000 
3,000 

4,ooa 

5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,610 

Inch. 

0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000410 
.000465 
.  OOOjxJS 
.000600 
.000670 

".0t)0745 
.000820 
.000900 
.000905 
.001100 
.001200 
. 001340 
.001405 
.001660 
.001850 
.  002150 
.002440 

Inch. 
0. 

.000050 
.00iX)50 
.000050 
.000050 
.  000.)50 
.000)50 
. OOUUoO 
.0;>0)60 
.000055 
.000070 
.0JU065 
.000070 

.om»u75 

.  <  (M)j73 
.000080 
.  0U0(h)5 
. 00J105 
.000100 
.000)40 
.000156 
.000165 
.000190 
.000300 
.  000200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000015 

.000015 

.000045 

.000090 

.000060 

.000016 

.000100 

.000040 

.000166 

.000066 

.000275 

.000110 

.000460 

.000185 

.000820 
.001000 

.000860 
.000180 

' 

Fractured  4^.8  from  neck.    Appearance,  granular. 
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12-IN.CH   B.    L.    RIFLED    MORTAKS. 


No.  4G78. 


Marks,  ^^V*,^^* 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20^'. 


Applied    loads. 

EloDsation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarlu. 

Total. 

Pet  square 
inJii. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,IK)0 

18,000 

17,000 

18, 000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,010 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,010 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.  000300 
.000350 
.000405 
.000455 
.0005:K) 
.00^585 
.000645 
.000700 
.000775 
.000850 
.000025 
.001005 
.001100 
.001200 
.001320 
.001450 
.001620 
.001795 
.002015 

Inch. 
0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000065 
.000065 
.000060 
.000055 
.000075 
.000075 
.000075 
.000080 
.000095 
.000100 
.000120 
.000130 
.000170 
.000175 
.000220 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000015 

.000016 

.000045 

.000030 

.000055 

.000010 

.000095 

.000040 

.000145 

.000050 

.000205 

.000060 

.000315 

.000110 

.000540 
.000695 

.000225 
.000155 

Fractured  11"  from  neck.    Appearance,  granular. 
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Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 


ToteL 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
U,000 
1^000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,0!00 
22,000 
23,000 
2i,000 
25,000 
26,000 
27,000 
28,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
4S,000 
50,000 
60,720 


Per  ii<mare 
inch. 


Paundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 

i2,ooa 

13,000. 

14,000 

15,000 

16,000 

17.000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

32,000 

33,000 

34,000 

85,000 

36,000 

37,000 

38.000 

30,000 

40,000 

41,000 

42,000 

43.000. 

44,000 

45,000 

46,000 

47,000 

48,000 

49.000 

50,000 

59,720 


CompTes' 

aion  per 

inch. 


0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00032 
.00038 
.00044 
.00050 
.00056 
.00068 
.00064 
.00070 
.00076 
.00082 
.00088 
.00004 
.00102 
.00108 
.00116 
.00122 
.00130 
.00140 
.00150 
.00158 
.00170 
.00180 
.00106 
.00214 

.002:^ 

.002.50 
.00280 
.00310 
.  .00348 
.00380 
.00430 
.00472 
.00540 
.00590 
.00640 


.00756 
.00832 
.00890 
.00942 
.01032 
.01120 
.01230 


Sacoeenive 

oompres- 

•ion  per 

incQ. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00002 
.00006 
.00006 
.00000 
.00006 
.00006 
.00006 
.00008 
.OC006 
.00008 
.00006 
.00008 
.00010 
.00010 
.00008 
.00012 
.00010 
.00016 
.00018 
.00020 
.00016 
.00030 
.00030 
.00038 
.00032 
.00050 
.00042 
.00068 
.00050 
.00050 
.00048 
.00008 
.00076 
.00058 
.00052 
.00090 
.00088 
.00110 


Penn«neiit 

set. 


Indi, 
0. 


.00002 


S  access!  ye 

permanent 

set 


Inch. 
0. 


Remarks. 


Initial  load. 


.00002 


.00004 


.00002 


. 00910 


.00006 


.00020 


.00010 


.00052 


.00032 


.00140 


.00340 


.00600 


.00956 


.00088 


.00200 


.00260 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-INC^   B.    L.    RIFLKD   MORTARS. 


Marks,  ^%\;f«- 

Length,  10''.5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


No.  104G. 


Applied  loads. 


ToUl. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
J  6.  OfO 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,0<i0 
30.000 
HI,  000 
82,000 
83,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
58,610 


Per  sauare 
incn. 


JPoJinds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
I'l.OOO 
12,000 
13,000 
14.000 
15,000 
16,0u0 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
58,640 


Compree- 

slon  per 

inch. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00074 
.00080 
.00086 
.00092 
.00098 
.00104 
.00112 
.00120 
.00126 
. 00132 
.00138 
.00148 
.00158 
.00168 
.00184 
.00206 
.00226 
.00250 
.00270 


.00342 
.00386 
.00422 
.00470 
.00512 
.00560 
.00592 
.00640 
.00692 
.00766 
.00808 
.00840 
.00870 
.00896 
.00906 


Succ  Hsive 

coniprea- 

sioii  i)or 

inch. 

Inch. 
0. 

.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00010 
.00016 
.00022 
.00020 
.00024 
.00020 
.00032 
.00040 
.00044 
.00036 
.00048 
.00042 
.00048 
. 00032 
.00048 
.  O00.'i2 
.00074 
.00042 
.00032 
.00030 
.00020 
.00012 


Permanent 
set. 


Inch. 


Snccossive 

permanent 

set. 


Inch. 


.  00002    I        . 00002 


00008  .00006 


.00020  .00012 


.00046  .00026 


00140  .00094 


.00678 


.00190 


.602i6* 


.00132 


Remarks. 


Initialload. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1047. 


Marks/2M^R.TR, 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Total. 


Potmda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
23,000 
36,000 
27,000 
28,000 
29,000 
30,000 
.31,000 
32,000 
3^,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
50,000 
57,980 


Perequare 


Brequ 
inoo, 


Powids. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
86,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
60,000 
57,980 


Compres- 

aionper 

inch. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00070 
.00082 
.00088 
.00004 
.00100 
.00108 
.00114 
.00120 
.00128 
.00138 
.00150 
.00158 
.00168 
.00178 
.00192 
.00210 
.00230 
.00250 
.00280 
.00316 
.00364 
.00414 
.00456 
.00502 
.00574 
.00630 
.00660 
.00730 
.00812 


.01002 
.01092 
.01590 


Snccesslve 

comprcs- 

sioB  i>er 

inch. 


Inch. 
0. 

.00004 
.00004 
.00004 
.0U006* 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.OJ006 
.00U06 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00012 
.00006 
.00010 
.00010 
.00014 
.00018 
.00020 
.00020 
.00030 
.00036 
.00048 
.00050 
.00042 
.00046 
.00072 
.00056 
.00030 
.00070 
.00082 
.00080 
. 00110 
.00090 
.00498 


Perroanent 


Inch. 
0. 


Sncceaaive 

pfTiuanent 

•  set. 


Inch. 
0. 


.00002 


.00010 


.00002 


.00002 


.00006 


. 00022 


.00052 


.00012 


.00030 


.00150 


.00370 


.00662 


.01300 


.00226 


.00638 


Remarka. 


Initial  load. 


I71tiinat«  strength. 


Failed  by  triple  flexure. 
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12-lNCH   B.    L.    RIFLED    MORTARS. 

Body  No.  20. 


No.  4681. 


Marks,  12  MRjyTR, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Eloneation 
per  inch. 

SnccefiBive 

Successive 

permanent 

set. 

Remarks. 

T^.  ;r«„.jg.- 

elonfrailon 
per  inch. 

set. 

PouniU. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,220 

Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 

re,  000 

19,000 
20,000 
21,000 
22,000 
23,000 
'24,000 
25,000 
26,220 

Inch. 
0. 

.000055 
.000105 
.000160 
.  000210 
.000265 
.000320 
.  000380 
.000440 
.000500 
.  000555 
.000625 
,000700 
.000765 
.000850 
.000040 
.001030 
.001135 
.001250 
.  001375 
.001540 
.001710 
.001060 
.002225 
.002550 

THch. 
0. 

.000055 
.000050 
.00<K)55 
.000U5O 
.000055 
.000055 
.  000000 
.000060 
.000060 
.000055 
.000070 
.000075 
.000065 
. 000075 
.000090 
.000090 
. 000105 
.000115 
.  000125 
.000165 
.000170 
.000250 
.000265 
.000275 

Inch. 
0. 
....# 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

0. 

1 

.000015 

.000015 

.000045 

.000030 

.000055 

.000010' 

.(KWlOO 

.0000«6 

.000166 

.000065 

.000275 

.000110 

.000475 

.000200 

.000800 
.001050 

.000325 
.000250 

Fractured  9"  from  neck.    Appearance,  granular, 
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Ko.  4682. 
Marks,  MM^TB, 

Diameter,  l".i29. 
Sectional  area,  I  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

ElonsntioD 
permoh. 

SoooessiTe 

PennMient 

set. 

Saccesslre 

Bemarks. 

ToUl. 

Per  square 
inch. 

eloofrntion 
per  inch. 

-Tr" 

PomuU. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

33,000 

24,000 

25,000 

29,440 

i^oundt. 

1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

29,440 

0. 

.000060 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000450 
.000600 
.000.'t55 
.000615 
.000675 
.000740 
.000805 
.000885 
.000960 
.0^1050 
.001115 
.001285 
.001330 
.001456 
.001505 
.001800 

0. 

.000050 
.060060 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.009055 
.000060 
.00UO60 
.000065 
.000066 
.000J80 
.000065 
.000100 
.00(1065 
.000120 
.000106 
.000125 
.OOOUO 
.000205 

Tnch. 
0. 

.    Tnch. 
0. 

Initial  load. 
Tensile  sfrength. 

0. 

.000010 

.ODOOIO 

.000025 

.000015 

.000050 

.000025 

.000060 

.000010 

.000100 

.000040 

.000150 

.OOOOTjO 

.00024S 

.000005 

.000:183 
.000505 

.000140 
.000120 

Fractured  10".9  from  neck.    Appearance,  granular. 
H.  Ex.  43 ^16 
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12-INGU  B.   L.    RIFLED   HOBTABS. 


No.  1048. 


Marks,  12  MR^TE, 

Length,  10".5! 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Applied  loads. 

Br  Bfiiia 
inch. 


Total. 


Poundt. 
1,000 
2.000 
8,000 
4,000 
5,000 
0,000 
7,000 
8.000 
0,000 
]0,000 
11,000 
12,000 
13,000 
14,000 
15, 000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
20,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,U00 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50.000 
62,350 


Pfnmdt. 
1,000 
2,000 
3,000 
4,00«) 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19.000 
20.000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20.000 
30.000 
81,000 
82.000 
38,000 
84,000 
85,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48.000 
49,000 
60.000 
62,850 


Com  pre A- 

Bion  per 

inch. 


Jnoft. 

0. 

.00004 
.00010 
.00014 
.00U19 
.00024 
.00028 
.00032 
.00038 
.00044 
.00052 
.00056 
.00062 
.00068 
.00072 
.00080 
.00086 
.00092 
.00098 
.00106 
.00112 
.00190 
.00128 
.00184 
.00144 
.00152 
.00164 
.00172 
.00184 
.00200 
.00220 


.00256 
.00280 
.00316 
.00348 
.00380 
.00412 
.00460 
.00510 
.00562 
.00596 
.00640 
.00680 
.00752 
.00798 
.00848 
.00892 
.00960 
.01040 


Successive 

oompree- 

sion  per 

incn. 


Inch, 
0. 

.00004 
.00006 
.00004 
.00005 
.00005 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00010 
.00008 
.00012 
.00008 
.00012 
.00016 
.00020 
.00016 
.00020 
.00024 
.00036 
.00032 
.00032 
.00032 
.06048 
.00050 
.00052 
.00034 
.00044 
.00040 
.00072 
.00046 
.00050 
.00044 
.00068 
.00080 


Fermanont 
set. 


Ineh. 
0. 


.00004 


.00016 


.00024 


.00030 


.00042 


.00068 


.00164 


.00824 


.00632 


.00788 


Successive 

permanent 

set. 


Inch. 
0. 


.00004 


.00012 


.00006 


.00006 


.00012 


.OOOM 


.00086 


.00170 


.00206 


.00256 


Semarka. 


Initial  load. 


Ultimate  atniictiL 


Failed  by  triple  flexure. 
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•  TR, 


Marks,  »^^V 

Length,  10".5. 

Diameter,  ]'M20. 

Sectional  area,  1  square  inch. 

Gauged  length,  5^'. 


No.  1040. 


Applied  loiids. 

ComprcH- 

Bionper 

iiieb. 

In«h, 
0. 

.00004 
.00010 
.00014 
.00018 
.00020 
.00024 
.00028 
.00032 
.00036 
.00042 
.00048 
.00052 
.00056 
.00060, 
.00068 
.00072 
.00078 
.00062 
.00088 
.00096 
.00106 
•00112 
.00118 
.00126 
.00140 
.00148 
.00158 
.00170 
.  .00186 
^    .00208 

.00272 
.00308 
.003iK) 
.00386 
.00416 
.00452 
.00520 
.00562 
.00502 
.00620 
.00660 
.00750 
.00708 
.00834 
.00808 
.00920 
.00970 

Siiocemiro 

conipres- 

nionper 

incli. 

Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00002 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.0OOC4 
.00004 
.00008 
.00004 
.00006 
.00C(>4 
.00006 
.00008 
.  00010 

.  mm 

.00<J06 
.00008 
.00014 
.OOIMW 
.00010 
.00U12 
.00C16 
.  (K)0-22 
.00i)l4 
.00020 

.ooo:*o 

.00036 
.00042 
.00036 
.00039 
. 00036 
.00008 
.00042 
.00030 
.00028 
.00040 
.OOOTO 
.0(M)4S 

.  oro-16 

.  (H)fl34 
.  000.".2 

.  ooono 

PeraiJtDont 
set. 

SncoeMive 
Iicniiaiicnt 

Kemarkt. 

Total. 

Per  Ban  are 
iucli. 

PowHdi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.OO0 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
33.000 
34.000 
35.000 
36.000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
61,980 

Poundt. 

tooo 

2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20.000 
21,000 
22.000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32,000 
33.000 
34.000 
35.000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,980 

Inch, 
0. 

Inch, 
0. 

InitUllood. 

0. 

1 

! 

.00010 

.00010 





Ultimate  ttrengtli. 

.00010 

.00006 

.66026 

.06664 



.00034 

.00014 

.00066 

.00032 

.00160 

.00004 

.00348 

.00188 

.00552 

.00204 



.00750 

.00198 

1 1 

Failed  by  triple  flexure. 
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12-INCH  B.   li.   BIFIiED  MOBTAB& 


So.  1050. 


Marks,  "W*- 
Length,  10''.5! 
Diameter,  l'M29. 
Sectional  area,  1  8([uare  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Totid. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
0.000 
10.000 

n.ooo 

12.000' 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
2S,U00 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
40,000 
60.000 
59,700 


Per  sqnare 


ersqu 
inch. 


Pounda. 
1,000 
2.000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18.000 
19.000 
20.000 
21.000 
22.000 
23,000 
24, 0(N) 
25,000 
26,000 
27.000 
28.000 
29.000 
30,000 
31.000 
32,000 
33.000 
34,000 
35.000 
86.000 
37,000 
38.000 
39.000 
40.000 
42,000 
43.000 
44.000 
45.000 
40,000 
47,000 
48,000 
49,000 
50,000 
60,700 


Compres- 
sion per 
ihch. 


rnek. 
0. 

.00004 
.00008 
.00012 
.00016 
.0(i020 
.00026 
.00032 
.00030 
.00042 
.00046 
.00052 
.00056 
.00062 
.00068 
.00074 
.00080 
.00086 
.00094 
.00100 
.00104 
.00110 
.00116 
.00122 
.00130 
.00140 
.  OOI.'iO 
.00160 
. 00170 
.00184 
.00202 
.00220 
.00248 
.00264 
.00300 
.00340 
.00370 
.00400 
.00142 
.00498 
.00618 


.00742 
.00796 
.00880 
.00966 
.01040 
.01124 
.01250 


Siicovtmive 
compres- 
sion per 
inon. 


Inch. 

0. 

.00004 
.00008 
.00004 
.00004 
.00004 
.0(KW6 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00004 
.00006 
.00006 
.OOtXM 
.(X)008 
.00010 
.  tMHIlO 
.00010 
.00010 
.00014 
.00018 
.00018 
.00028 
.00016 
.00036 
.00040 

.ooo:)0 

.00030 
.00042 
.00056 
.00061 
.00070 
.00054 

.ooa"»4 

.00084 
.00086 
.0(Ki7l 
.  WOSi 
.00126 


PeniMiiient 
set. 


Ineh. 
0. 


Saccessire 

permanent 

set. 


Inch. 
0. 


Initial 


.00002 


.00003 


.00006 


.00004 


.00012 


.00006 


.000*28 


.00130 


.00090 


.00172 


.00664 


.00262 


.00970 


.00406 


.Ultimate  tinngth. 


Fa^ed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH  B.   L.   RIFLED   MORTARS. 

Body  Ko.  20  (secoud  casting). 
No.  4715. 


245 


Marks,  »^«,TB. 

Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


.   Applied  loftds. 

^e^k'" 

SiicceMive 
elountion 
perlnob. 

PennuieDt 

•et.' 

SucoeMivw 

Toua. 

Peraouare 

periimuent 
net. 

Koniarka. 

1.000 

2,000 

3,000 

4,000 

5,000 

8.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

18.000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23.000 

24.000 

25.000 

25,710 

Potmcb. 

1.000 

2,000 

8,000 

4,000 

6,000 

8,000 

7.000 

8,000 

9.000 

10,000 

11,.000 

12,000 

18,000 

14.000 

16,000 

18,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

25,710 

Inch. 
0. 

.000045 
.000096 

.000146 
.000195 
.000250 
.000300 
.000850 
000400 
.000455 
.000525 
.000680 
.000850 
.000710 
.000785 
.000856 
.000950 
.001045 
.001150 
.001245 
-.001380 
.001515 
.001705 
.001920 
.002185 

Inch. 
0. 

.000046 
.000050 
.00UU5O 
.000030 
.000065 
.000050 
.000050 
.000050 
.000053 
.000070 
.000085 
.000080 
.000080 
.000W75 
.000070 
.000096 
.000095 
.'000105 
.000095 
.000115 
.000155 
.000190 
.000215 
.000245 

Inch. 
0. 

Inch. 
0. 

Initiai  UnuL 

• 
Tenatle  atrength. 

0. 

.000025 

.000025 

.000045 

.000020 

.000080 

.000015 

.000100 

.000040 

.000150 

.000050 

.000245 

.000005 

.000390 

.000145 

.000640 
.000830 

.000250 
.000190 

Fmctured  ^"Ji  from  neck.    Appearance,  granular. 


Digitized  by  VjOOQIC 
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12-lNCII    n.    L.    RIFLED   MOBTAUS. 


No.  4716. 


Diameter,  1".129. 
Sectional  area,  1  square  inclu 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applu 

Mlloads. 

Per square 
incli. 

Kloii  cation 
per  inch. 

111 

Permanent 
•et. 

'•'r^' 

Bemarka. 

Total. 

round*. 
1.000 
2,000 
3.000 
4,000 
5.000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21.000 
22,000 
23.000 
24,000 
25,000 
28.820 

Pounds. 
I.WIO 
2,0(10 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
28.820 

Ituh. 
0. 

.000045 
.0(N)090 
.000140 
.000190 
.000235 
.000285 
.000330 
.000385 
.000430 
.000490 
.000545 
.000590 
.000650 
.01»0710 
.000775 
.0008:)5 
.000900 
.000980 
.001055 
.001150 
.001230 
.001340 
.001450 

.ooinoo 

Inch. 
0. 
.000045 
.0001)45 
.  0<HI  .00 
.  fi(K>J50 
.WNHM5 
.  OIM)0.-»0 
.000045 
.0X>(55 
.000045 
.000060 
.000055 
.000045 
.000000 
.000000 
.00U065 
.000060 
.000065 
.000080 
.000075 
.000095 
.000080 
.000110 
.000110 
.000150 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenafle  strength. 

0. 



1 

1 

.000005 

.000006 

.000020 

.000016 

.000045 

.000025 

.000060 

.000015 

.000005 

.000085 

.000130 

.000035 

.000200 

.000070 

.000300 
.000*^90 

.000100 
.000090 

Fractured  11''.5  from  neck.    Appearauce^  granular. 


Digitized  by  VjOOQIC 


12-INCH   B.    L.    RIFLED   M0BTAR8. 
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No.  1073. 

Length,  lO^'X' 
Diameter,  1".129. 
Sectioual  area,  1  square  iucli. 
Gaaged  length,  5''. 


Applied  loads. 

ComprcMi- 

sioii  p«r 

iuch. 

Sacoosslve 
compres- 
sion per 
iocb. 

Permaiieot 
set. 

Successive 
peniiflnent 

Jneh, 
0. 

Kemarks. 

ToUL 

IPcr^^jjiarc 

Poundi, 
1,000 
2,000 
3,000. 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,080 
83,100 
84,000 
85.000 
36.000 
37,000 
38.  COO 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
90.000 
60,670 

Pofmdt, 
1,000 
2,000 
3,000 
4,  COO 
5,000 
6.000 
7,000 
&,0U0 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31.000 
32.000 
83,000 
84.000 
35,000 
36,000 
37.000 
3«,t:00 
39.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,670 

Inch, 

0. 

.00006 
.00010 
.00016 
.00020 
.00028 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00080 
.00086 
.00092 
.00098 
.00106 
.00112 
.00118 
.00128 
.00136 
.00142 
.00152 
.00100 
.00170 
.00182 
.00196 
.00210 
.00224 
.00248 
.00276 
.00302 
.00340 
.00380 
.00428 
.00480 
.005^14 
.00572 
.00630 
.00098 
.00752 
.00820 
.00870 
.00960 
.01046 
.01130 
.01272 

Inch, 

^00006 
.00004 
.00U06 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
!00006 
.00010 
.00008 
.00006 
.00010 
.00006 
.00010 
.0U012 
.00014 
.00014 
.00014 
.00024 
.00028 
.00926 
.00038 
.00040 
.00048 
.00052 
.00064 
.00038 
.00058 
.00068 
.00054 
.00068 
.OOOuO 
.00090 
.00086 
.00084 
.00042 

Inch. 
0. 

Initial  load, 
mtimateatrangth. 

.00002 

.00002 

.00006 

.OOCOi 

.66616 

.00004 

.00016 

.00006 

.00026 

.00010 

.00052 

.00026 

.00136 

.00084 

,00336 

.00200 

.C0600 

.002(M 

.01000 

.00400 

Failed  by  triple  flexure.' 


Digitized  by  VjOOQIC 
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12-IKCH   B.  L.  RIFLED   MOBTAUa. 


No,  1074. 


Leugth,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 

ComproB- 

sion  per 

iucli. 

Successive 
compres- 
sion per 
inch. 

Permaneiit 
set. 

Suooessive 
set. 

Bern  arks. 

Total. 

Peraqnare 
ineh. 

Poundi. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33.000 
34.000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,200 

Pound*. 
1,000 
2,000 
8.000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
U.OOO 
12,000 
18,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
28,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
60.200 

Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
. 00038 
.00042 
.00050 
.0CKy54 
.00060 
.00004 
.00070 
.00076 
.00082 
.00088 
.00092 
.00100 
.00106 
.00112 
.00118 
.00126 
.00134 
.00142 
.00152 
.00160 
.00172 
.001H8 
.00204 
.00220 
.00244 
.00272 
.00310 
.00344 
.00380 
.00422 
.00474 
.00622 
.00560 
.00622 
.00680 
.00732 
.00802 
.00878 
.00924 
.00902 
.  01076 
.01168 

Inch. 

0. 

.00004 
.00006 
.00004 
.00004 

.OUOOO 
.00004 
.00006 
.00004 
.00008 
.00004 
.00000 
.00004 
.00006 
.00006 
.00006 
.00006 
.00:'O4 

Awm 

.000U6 
.00006 
.OCOOO 
.00008 
.00008 
.00008 
.00010 
.00008 
.00012 
.00016 
.00016 
.00016 
.00024 
.00028 
.00038 
.0003* 
.00036 
.00042 
.00052 
.00048 
.00038 
.00062 
.00058 
.00052 
.00070 
.00076 
.00046 
.00068 
.00084 
.00092 

Inch, 
0. 

Inch. 
0. 

lultialload. 
Ultimate  strength. 

.00002 

.00002 

.00006 

.00004 

s 

.00010 

.00004 

.00014 

.00004 

.00024 

.00010 



.00052 

.00028 

.00148 


.0U096 

.(yxi5o 

.00202 

.00680 

.00230 

.00906 

.00826 

Failed  by  triple  tlexnre. 


Digitized  by  VjOOQIC 


12-INCH   B.  L.  RII^LEJ)   MOETAHS. 
No.  1075. 


249 


Marks,  i^VfJ"^ 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6'*. 


Applied  loads. 


Total. 


Per  sq  nan 
inch. 


Compres- 

sion  per 

incli. 


Sacoesflive 

compreis- 

sion  per 

inch. 


Permanent 
aet. 


8nc4?e8sive 

permanent 

set. 


Semarka. 


1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8.000 
9.000 
10.000 
11.000 
12.000 
13.000 
14,000 
15.000 
lfi,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.U00 
23,000 
21.000 
25,000 
20,000 
27.000 
28.000 
29,000 
30.000 
tl.OOO 
32,000 
33,000 
34,000 
35,000 
3G.000 
37  000 
38,000 
39.000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
00,050 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28.000 
29.000 
30.000 
31.000 
32,000 
3:1,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
60.050 


Inch, 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.OiK)28 
.00002 
.00038 
.00042 
.00046 
.00052 
.00058 
.00062 
.00068 
.00072 
.00078 
.00084 
.00088 
.00004 
.00100 
.00106 
.00112 
.00118 
.00124 
.00132 
.0)138 
.00148 
.00158 
.00168 
.00160 
.00190 
.00202 
.00224 
.00250 
.00272 
.00296 
.W.i22 
.00360 
.00412 
.00452 
.00490 
.00.522 
.00590 
.00636 
.00082 
.00728 
. 00772 
.00830 
.00892 


Inch. 

0. 
.00004 
.00006 
.00m)4 
.00004 
.000(K 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.(NI0D4 
.(0(N)6 
.00004 
.OtNKK5 
.000116 
.00004 
.00006 

ooouo 

.(KX)06 
.00(X)6 
.000<)6 
.00004 
.(MM)08 
.0<.O06 
.00010 
.00010 
.00010 
.00012 
.00010 
.00012 
.00022 
.00026 
.00022 
.00024 
.00026 
.00038 
.00052 
.00040 
.00038 
.00032 
.0tM)68 
.00046 
.00016 
.00046 
.00044 
.00058 
.00062 


Inch. 
0. 


Inch. 

0.       Initial 


.00002 


.00002 


.00(K)6 


.U0U04 


.C0012 


.00006 


.00018 


.00086 


.00056 


.00224 


.00422 


.00138 


.00108 


.00230 


Ultimate  atrongtb. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   B.   L.   RIFLED   MOBTABS. 

Body  No.  21. 


No.  4683. 


Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elon  cation 
per  uich. 

Sacoessive 
eloDsation 
perlncli. 

Permanent 
aet. 

Succeaaive 
aet. 

BcnisLrks. 

Total. 

Per  aqaare 
inch. 

rormdt. 
l.OCO 
2,000 
3,000 
4,000 
5,000 
6.000 
7.000 
8.000 
U,  000 
10.000 
11.000 
12,000 
13.000 
14,000 
1.".,  000 
10, 000 
17.000 
18.000 
19,000 
20,000 
21,000 
22.000 
23.000 
24.000 
25.000 
28,640. 

2^aund9. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17, 000 
18,000 
19,000 
20.000 
21.000 
22,000 

23.ooa 

24,000 

25,oqp 

28,640 

Inch. 
0. 

.000055 
.000105 
.  0001. '>5 
.000210 
.000270 
.  000330 

!  0004:^5 
.000490 
.000545 
. 000013 
.000080 
.000740 
.0008:t5 
.000910 
.001000 
.001090 
.  001200 
.001335 
.001470 
. 001635 
.001880 
.002110 
.002435 

Inch. 
0. 
.000055 
.000050 
.000050 
.000055 
.000060 
.000060 
.000050 
.000055 
.  000056 
.000055 
.000070 
.000065 
.000060 
.000095 
.000075 
.000090 
.000090 
.000110 
.000135 
.000135 
.000165 
.000245 
.000230 
.000325 

Ineh. 
0. 

Ineh. 
0. 

Initial  iMd. 
Tenalle  atrcngth. 

.000005 

.000005 

.009030 

.000025 

.000040 

.000010 

.000075 

.000035 

.000105 

.000030 

.000180 

.000075 

.000285 

.000105 

.000435 

.oooiib 

.000770 
.001020 

.000335 
.000250 

Fractured  8".6  from  neck.    Appearance,  granular. 


Digitized  by  VjOOQIC 


12-INCH   B.    L.    BIFL£D    MOUTABS. 
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No.  4684. 


Marks,  wMjt,,TB. 

Diameter,  l''.l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20'^ 


Applk 
Total. 

Pound*. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

9,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17.000 

18.000 

19,000 

20,000 

21.000 

22.000 

23,000 

24.000 

25,000 

20,140 

»d  iMds. 
P«r  sqaare 

Elongatidn 
perlDoh. 

Snccctftive 
eloDgation 
per  inch. 

PermaBeDt 
set. 

lueh. 
0. 

Saccessive 

penuanent 

sot. 

Remarks. 

Pound*. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
1«,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24.090 
25,000 
29,140 

Inek. 
0. 

.000055 
.000110 
.000160 
.000220 
.000275 
.000330 
.000390 
.000450 
.000505 
.000560 
.000625 
.000600 
.000755 
.000840 
.000910 
.000995 
.001100 
.001200 
.001300 
.001450 
.001600 
.001800 
.002010 
.002340 

Tneh. 
0. 
.000055 
.000055 
.000050 
.000060 
.0HK)35 
.000055 
.000060 
.0000«0 
.OOOO-jS 
.000055 
.000065 
.000065 
.000065 
.000085 
.000070 
.000085 
.000105 
.000100 
.000100 
.000150 
.000150 
.000200 
.000210 
.000330 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000010 

.000010 

.000010 

.000030 

.000050 

.000010 

.000075 

.000025 

.000105 

.000030 

.000105 

.000000 

.000250 

.000085 

.000410 

.000160 

.000670 
.000900 

.000260 
.000230 

Fractured  2^,6  from  neck.    Appearance,  granular. 
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12-INCH  B.  L.   RIFLED  MOBTAES. 


No.  106L 


12  Ml 


TKa 


Marks,       b  ' 

Leugth,  10".5: 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5'^ 


Applied  loads. 

Comprca- 

sionper 

inch. 

SnocessiYe 
compres- 
sion per 
inch. 

Permanent 
set 

Socoessive 
set 

Bsmarks. 

Total. 

Per  square 
iDch. 

rounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
14.000 
15,000 
16,000 
17.000 
18.0t)0 
19,000 
20,000 
21,000 
22,000 

2;t,ooo 

24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33.000 
34.000 
35,000 
86.000 
37,000 
38,000 
89,000 
40.000 
41.000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
60.200 

Founds. 
1.000 
2,000 
3,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
iO,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31  000 
32,000 
33.000 
34,000 
35,000 
30,000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
60,200 

Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00028 
.00032 
.00036 
.00(»42 
.00046 
.00052 
.00058 
.0OOG2 
.00070 
.00074 
.00082 
.00088 
.00092 
.00098 
.00106 
.00112 
.00120 
.00128 
.00186 
.00144 
.00152 
.00162 
.00170 
.00184 
.00198 
.00218 
.00232 

.00290 

.00366 
.00392 
.00440 
.00486 
.00530 
.00598 
.00644 
.00700 
.00762 
.00820 
.00880 
.00012 
.00962 
.01016 
.01052 

Inch, 

0. 

.00004 
.00006 
.00004 
.00006 
.00008 
.00004 
.00004 
.00006 
.00004 
'.00006 
.00006 
.00004 
.00008 
.00004 
.00008 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00008 
.00014 
.00014 
.00020 
.00014 
.00028 

.00040 
.00036 
.00026 
.00048 
.00040 
.00044 
.00068 
.00046 
.00056 
.00062 
.00058 
.00060 
.00032 
.00060 
.00054 
.00036 

Inch. 

0. 

Inch. 
0. 

Initial  load. 

.00002 

.00002 

.00004 

.00002 



.00008 

.00004 

.00014 

.00006 



.00028 

.00014 

.00058 

.00030 

.00162 

.00108 

.00334 

.00172 

.00594 

.    .00200 

.00806 

.00212 

Failed  by  triple  flexure. 
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12-INCH  B.  L.  RIFLED  MORTARS. 
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No.  1053. 


Marks,  ^^bV^ 
Length,  10''.5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied  loftdB. 


Total. 


Ptoundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

ie,ooo 

17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
60,000 
60,680 


Per  aqnare 
incn. 


Found: 

1.000 
2,000 
3,000 
4,000 
5, 0(10 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
60,000 
69,580 


Compres* 

Bion  per 

incn. 


Ineh. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.00032 
.00030 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00004 
.00102 
.00108 
.00114 
.00120 
.00130 
.00140 
.00148 
.00158 
.00168 
.00180 
.00198 
.00218 
.00240 
.00260 
.00288 
.00320 
.00368 
.00410 
.00452 
.00600 
.00554 


.00638 
.00700 
.00750 
.00810 
.00858 
.00900 
.00950 
.00086 
.01016 


Sacc©«Mve 

compreA- 

sion  per 

inch. 

Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00034 
.00006 
.00006 
.000:6 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00008 
.00010 
.00010 
.00012 
.00018 
.00020 
.00022 
.00020 
.00028 
.00032 
.00048 
.00042 
.00042 
.00048 
.00054 
.00048 
.00036 
.00062 
.00050 
.00060 
.00048 
.00042 
.00050 
.00036 
.00030 


Permanent 
Bet. 


Inch, 
0. 


.00004 


.00008 


.00012 


.00060 


.00154 


.00500 


.00780 


SncceBBlve 

pennanent 

aet. 


Inch. 
0. 


.00004 


.00014 


.00094 


.00206 


.00190 


Kemarka. 


Initialload. 


Ultiniate  Btrengtb.     » 


Failed  by  triple  flexure. 
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12-IXCH    D.    L.    HIFLED    MORTARS. 


Length,  10".5.' 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Gauged  length,  5'^ 


Ko.  1053, 


Applied  loads. 

Compres- 

'tor 

Snccessive 
compres- 

Pennaiieot 

itet. 

SncreMire 

permmirnt 

uot. 

Kemarks. 

Tout. 

Per  Bqaare 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15.100 
1C.C00 
I7.(K)0 
18,000 
19. 000 
20,  OtJO 
21,(00 
22.  m?o 
23.000 
24.000 

•jr..  000  ^ 

20.  (KX) 
27. 0<K) 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
«  57, 490 

Pcnnds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30.000 
31,000 
32,000 
88,000 
34,000 
85.000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
57,490 

Inch. 
0. 
.00036 
.00012 
.00016 
.0C0J2 

.00032 
.00038 
.00044 
.00050 

.ooa58 

.00062 
.00068 
.00072 
.00078 
.0(1086 
.00092 
.00100 
.00106 
.00110 
.00120 
.00126 
.00132 
.00140 
.00150 
.00162 
.00170 
.00182 
.00194 
.00210 
.00230 
.002.'i2 
.  00278 
.00:106 
.00340 
.00380 
.00418 
.00468 
.00520 
.00562 
.00610 
.00660 
.007(»2 
.00750 
.00802 
.00840 
.00872 
.00900 
.00022 
.00946 

Inch. 

0. 
.00006 
.00006 
.00004 

.mm 

.0OJO6 
.00004 
.OiKKM 
.00006 
.00006 
.00008 
.00004 
.O^KKKJ 
.00004 
.00006 
.0(i0()8 
.00006 
.00098 
.00006 
.00006 
.00010 
.00006 
.  00006 
.00008 
.00010 
.00012 
.00008 
.00012 
.00012 
.00016 
.00020 
.00022 
.00026 
.00028 
,00034 
.00040 
.00038 
.00050 
.00052 
.00042 
.00048 
.00050 
.00042 
.00048 
.000o2 
. 00038 
.00032 
.00028 
;  00(KJ2 
.00024 

Tntsh. 
0. 

Inck. 
0. 

Initial  load. 



.00004 

.o;ioo4 

.00008 

.00004 

1 

1 

.00014 

.00006 

.00020 

."00006 

1 

1 

.00034 

.00014 

1 

1 

1 

.  00008 

.00034 

.00172 

.00104 

:::::::::::::::: 

.00366 

.00104 

.00582 

.00216 

.00720 

.00138 

' 

Failed  by  triple  flexure. 
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13-inch  b.  l.  rifled  mortaks. 
Body  :No.  21. 
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Marks,  ^^%^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  iuch. 
Length  of  stem,  23". 
Gaaged  length,  20''. 


EXTRA  MUZZLE  DISS. 

No.  4699. 


AppUed  liMds. 


Total. 


•  Per 


Pounds. 
i,ooa 

2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
•,000 
10,000 
11,000 
12,000 
13,000 
14>000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,870 


sqiuu 
noo. 


inol 


/Hrnnds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,870 


Blonntion 
per Inch. 


Ineh. 
0. 

.000055 
.000105 
.000155 
.000210 
000260 
.  0U0320 
.000385 
.000445 
.000500 
,000560 
.000625 
.0007CO 
.000765 
.000850 
.4)00925 
.  001015 
.001105 
.001225 
.001350 
.001510 
.001660 
.001855 
.002090 
.002425 


Snccesflire 

elongation 

per  inch. 


Ineh. 
0. 

.000055 
.OOOU.'K) 
.  OOtM  .'>J 
.000»),->5 
.  (KKH).">(> 
.000060 
.0UO065 

.000  CO 

.  OOOO-W 
.OUOOtfO 
.000066 
.000075 
.000065 
.000085 
.000075 
.000090 
.000090 
.000120 
.  (M)0125 
.000160 
.000150 
.000105 
.0002.i6 
.000335 


Permanent 

set. 


Ineh. 


SnccesaiTe 
permanent 


Ineh. 


.O00')05  I   .000005 


.[. 


.0.JOO15 


.  00  J050 

.oooyoo 


.000005 


.000040 


.000120 


.  000030 


.000196 


.000075 


.000286 
.660460' 


.OOUKH) 
.666175' 


.000750 
.001000 


. 000290 
.000250 


Bemarka. 


Initial  load. 


Tennlle  strength. 


Fractured  9'M  from  neck.    Appearance,  granolar. 
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12-INCU    B.   L.    RIFLED   M0ETAE3. 

No.  1009. 


12MIU,TB« 


Marks,  -  --ji\^ 

Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5''. 


AppUcMlloiiuit. 

Compras- 

sion  per 

Inch. 

Sucoessire 

corapres- 

sion  p«r 

inch. 

Permanent 

set. 

Succeenive 

porninnent 

•et. 

Remarha. 

Total. 

Per  sqoAre 
inoh. 

Pounds. 
1,000 
2.000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12.000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25  000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
82,000 
83,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40  000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
57,590 

Pounds. 
1.000 
2,000 
8.000 
4,000 
.\000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31,000 
32.000 
83,090 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
67.690 

Inch.    ' 
0. 

.00004 
.00.08 
.00014 
.00020 
.00024 
.00030 
.00036 
•   .00042 
.OOO.'K) 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00090 
.00006 
.00102 
.00108 
.00114 
.00122 
.00130 
.00138 
.00148 
.00158 
.00168 
.00178 
.90192 
,00210 
.00230 
•     .  00256 
.00278 
.00310 
.00350 
.00394 
.00438 
.00490 
.00548 
.00,'»4 
.00646 
.00710 
.00700 
.008-26 
.00880 
.00942 
.01004 
.01070 
.01174 
.01228 

InOt. 
0. 

.00004 
.00004 
.00006 
.00006 
.00«;04 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00006 
.C0004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00010 
.00014 
.00018 
.00020 
.00026 
.00022 
.00032 
.00040 
.00044 
.00044 
.  00<».VJ 
.00058 
.00046 
.00052 
.00064 
.00050 
.0006^ 
.  0(Mt54 
.00062 
.00002 
.00066 
.00104 
.00054 

Inch. 
0. 

Inch, 
0. 

InttUl  load. 
Ultimate  strengflu 

0. 

0. 

.00002 

.00002 

.OOulO 

.00008 

.00022 

.00012 

.00060 

.00038 

.00174 

.00114 

.00394 

.00220 

.00646 
............ 

.00252 

.00968 

Failed  by  triple  flexure. 
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12-INCH  B.  L.  RIFLED  MORTABS. 

Body  No.  21  (second  casting). 


257 


No.  4749. 


Marks,  ^'^V*- 
Diameter,  l".l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


AppUedloadB. 

Elonntion 
peruiob. 

SnooeMiYe 
elontfalion 
perlnoh. 

PermiuiMit 

SnoooMlTe 
pemiui«nt 

set. 

RemarkB. 

Total. 

Fwaquan 

Pounds 

1,000 

2,006 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

19,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,320 

rounds. 

1.000 

2.000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,003 

19.000 

90,000 

21.000 

22,000 

23.000 

24,000 

25,000 

25,820 

itch. 
0. 

.000045 
.000095 
.000145 
.000195 
.000250 
.000300 
.000355 
.000425 
.000490 
.000550 
.000610 
.000600 
.000760 
.000850 
.000940 
.001040 
.001125 
.001250 
.001875 
.001550 
.001700 
.001945 
.002200 
.0026U0 

Inch. 
0. 

.000045 
.000050 
.000050 
.000050 
.000065 
.000050 
.000055 
.000070 
.000065 
.000060 
.000060 
.000080 
.000070 
.000090 
.000090 
.000100 
.000085 
.000125 
.000125 
.000175 
.000150 
.000245 
.000255 
.000400 

Inch. 
0. 

Inch, 
0. 

iDitialload 
Tenrflettnngfh. 

0. 

.000025 

.000025 

.000050 

.000025 

.000065 

.000035 

.000120 

.000035 

.000190 

.000070 

.000300 

.000110 

.000185 

.000185 

.000815 
.001110 

.oooiw 

.000205 

Fractored  6".8  from  neck.    Appearance,  granular, 
H.  Ex.  43 17 
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I 

12-INCH  D.  L.  RIFLED   MORTARS. 


No.  4750, 


Marks,  13  MRj^iTR, 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

SuccenBive 
elouffation 
perlnoh. 

Permanent 
set. 

Sacoeasive 

penuanout 

set. 

Beiiiarks. 

Total. 

Per  sqnare 
inoli. 

Potmdi. 

1,000 

2,000 

3.000 

4,0U0 

5,000 

6,(KH) 

7.000 

^000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15.000 

16.000 

J7,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,050 

Poundt. 

1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17.000 

18, 0.:0 

19.000 

20.000 

21,000 

22,000 

23,000 

24,  COO 

25.000 

28.650 

Inch. 
0. 

.000050 
.000095 
.000140 
.000180 
.000230 
.000280 
.000335 
.000385 
.000140 
.000495 
.000545 
.000605 
.000060 
.000740 
,0008(10 
.000860 
.000915 
.001015 
.001100 
.001200 
.001285 
.001405 
.001.'>15 
.OOIGOO 

Inch. 

0. 
.000050 
.000045 
.000015 
. 000040 
.  000050 
.  OO0U50 
.000055 
.000050 
.000055 
.000055 
.000050 
.000060 
.000055 
.000080 
.000060 
.000060 
.000085 
.000070 
.000(»85 
.000100 
.000085 
.000120 
.000110 
. 000175 

Inch. 
0. 

Inch. 

0. 

IniUal  load. 
Tenaile  strength. 

0. 

0. 

.6666ir> 

.000015 

.000040 

.000025 

.000055 

.000015 

.000095 

.000040 

.000145 

.000050 

.000205 

.000060 

.000325 
.000430 

.000120 
.000105 

Fractured  ".3  trom  neck.    Appearance,  granular. 
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Marks,  "^?;j'f«« 


Ko.  1082. 


length.  10"i! 
Diameter,  1".1L>9. 
Bectional  area,  1  B<iuare  iach. 
Oaaged  leugth,  5". 


ToUl. 

P«r  Mfiuire 
inch.    • 

PoHudt. 

Poundt, 

1.000 

1,000 

2.000 

2,000 

3,000 

3,000 

4,000 

4,000 

5,000 

5.000 

6.000 

6,000 

7.000 

7.000 

8,000 

8,000 

9.000 

9.000 

10. 000 

lO.UOO 

11,000 

11,000 

12,000 

12.000 

13«000 

13,000 

U.0O0 

14.000 

15.000 

15.0()0 

16,000 

16.000 

17.000 

17,0(10 

18,000 

18. 000 

10,000 

19,000 

20,000 

20,0<K) 

21,000 

21,000 

22,000 

22,000 

23,000 

23.<100 

24,000 

24,000 

25.000 

25.0UO 

26.000 

20.000 

27.000 

27,000 

28.000 

28.000 

29.000 

29,000 

80.000 

30,000 

81.000 

zi.m\ 

:12,000 

32.000 

33,000 

33.000 

34,000 

34,tK)0 

35.000 

35,000 

36.000 

36,000 

37,000 

37,000 

38.000 

38.000 

39.000 

39,000 

40,000 

40,000 

41.000 

41,000 

42,000 

42.000 

43,000 

43.000 

44,000 

44,  COO 

46.000 

45.000 

46,000 

46.000 

47,000 

47.000 

48.000 

48,000 

49.000 

49.000 

50,000 

50.000 

61,700 

61,700 

CompreA- 

siou  per 

iuch. 


Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.  0(Krj4 
.00<i28 
.00032 
.00036 
.00044 
.(0048 
.00U>4 
.00058 
.00064 
.00072 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00114 
.00122 
.0(1128 

.(Hn:'«; 

.(10140 
.00154 
.00164 
.00174 
.00188 
.00200 
.00212 


.00258 
.00286 
.00306 
.00328 
.00:i60 
.00104 
.00450 
. 00518 
.00558 
.  005!)0 
.00652 
.00710 
.00732 
.00K>0 
.(K)860 
.  009T2 
.00980 


SiiccenMve . 


1 
Inek.       1 
0.              1 

Jneh. 
0. 

\ '. . -  . -  ..   .- 

0. 

.00002 

.00002 

.00004 


.00002 


.00008 


.00004 


SncceMive ' 

coiiiprea-  Permnneiit  i  ,».»,.^»  „,.„,»* 

Bioii  per  i   8et.    KTii»»"»'nt 

inch.   I  *••*"   ! 


Inch. 
0. 
.00004 
.00004 
.00006 
.(KM),  1 4 
.00H»0 
.(,0«H>1 
.00001 
.0(K)04 
.0(H)U8 
.  ()(K)04 
.  (MMM)C 
.00004 
.00006 

.  mm 

.  0(N»04 
.  OOiM.G 
.  OUCKO 
.  0'MK)G 
.  INIOIK} 
.  0U(»06 
.00008 
.00008 
.  000(10     , 
.00008     ' 
.  (NM)IO    ' 
.  00(NI8 
. 00010     I 
.00010 
.  0(mi2     ! 
.  00014     I 
.00012 
.  00020 
.00026 
.00028 
.00020 
.00(r22 
.00032 
.00044 
.00046 
.00068 
.00040     I 

.  ooo:i2 

.  OOiHW 
.00038 
.  00022 
.00088 
.0(H)40 
.00072 
.00048 


Ecmarks. 


Initial  load. 


.00018 


.00010 


.00CU4 


.00006 


.o'jiii         .66072 

1 

.00250            .00140 



.00486 


.00230 


I        .00726    I        .00340 


r 


Ultiinnto  ntranp^h. 


Failed  by  triple  flexure. 
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12-mCH   B.  L.  RIFLED  MORTARS. 
No.  1083, 


Marks,  *2M^RgjB, 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Totol. 


Poundg. 
l.UOO 
2,000 
3.000 
4.0(K) 
5.000 
6.U00 
7,000 
8.000 
9,000 
lO.OUO 
11,000 
12.000 
13,000 
14.  (too 
l.'i.OUO 
10.000 
17. 000 
18,000 
19. 000 
20,000 
21.000 
22.000 
23,000 
24,  COO 
25,000 
20.000 
27.000 
28,000 
29,000 
30,000 
31.000 
32, 000 
33,000 
34.000 
85,000 
36.000 
37,  COO 
38.000 
30.000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
49,  (KW 
50,000 
60,880 


Per  square 
inch. 


Poundg. 
1.000 
2,000 
3,000 
4.(K)0 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17.000 
18.000 
19.000 
20,000 
21,000 
22.01)0 
23,000 
24,000 
25, 000 
2G.  ObO 
27,000 
28.000 
29,000 
30,000 
31,000 
32. 000 
33.000 
34.000 
85.000 
3C.000 
37,000 
38,000 
39,000 
40,000 
41.U00 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
60,880 


Coinpres- 

sion  per 

incn. 


Inch, 
0. 

.0000& 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00t)04 
.00100 
.00106 
.00112 
.00120 
.00128 
.00136 
.00142 
.00152 
.00162 
.  00172 
.00186 
.00208 
.  0)224 
.00240 
. 00200 
.00300 
.00336 
.00366 
.00404 
.00450 
.00490 
.00530 
.00580 
.00630 
.00090 
.00740 
.00794 
.00850 
.008X4 
.00936 
.00082 


SnccoMive 
compres- 
sion per 
inch. 


Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
. 00008 
.00008 
.00006 
.00010 
.00010 
.00010 
.00014 
.0(K)22 
.00016 
.00016 
.00020 
.0('040 
.  0<H):)6 
.00030 
.00038 
.00046 
.00040 
.00040 
.00050 
.00050 
.00060 
.00050 
.00054 
.00056 
.00034 
.00052 
.00046 


Permanent 
set. 


Inch. 
0. 


.00002 


.00010 


.00020 


.00130 


.00292 


.00516 


.00738 


Snccessiye 

permanent 

set 


Inch, 
0. 


.00002 


.ooooe 


.00010 


.00026 


.00084 


.00162 


.00224 


.00222 


«  Remarks. 


InltSolload. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Length,  W.5. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  IuibIl 
Gauged  length,  5'^ 


ApplU 
Total. 

MllDiide. 
PerMom 

Comprw- 

SuccoMire 

uwmpre*- 

sionper 

Inch. 

Mt 

Sneoesaive 
pennaneiit 

Remarks. 

Founds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
31,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
83,000 
34,000 
85,000 
36,000 
87,000 
38,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
59,440 

Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28.000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
-      48,000 
49,000 
60,000 
59,440 

Inok. 
0. 
.00004 

.00008 
.00012 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 
.00046 
.00060 
.00056 

00062 
.00068 
.00072 
.00078 
.00086 
.00090 
.00006 
.00104 
.00110 
.00116 
.00122 
.00130 
.00140 
.00148 
.00158 
.00168 
.00178 
.00192 
.00202 
.00320 
.00240 
.00262 
.00202 
.00326 

00360 
.00410 
.00460 
.00528 
.00572 
.00630 
.00608 
.00772 
.00854 
.00922 
.01030 
.01140 
.01280 

ImA. 
0. 
.00004 

.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
!00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 

00008 
.00010 
.00008 
.00010 
.00010 
.00010 
.00014 
.00010 
.00018 
.00020 
.00022 
.00030 

00034 
[00034 
.00050 
.00050 
.00U08 
.00044 
.00058 
.00068 
.00074 
.00082 
.00068 
.00108 
.00120 
.00140 

Ineh 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  streDgfh. 

0. 

0. 

.00002 

.00002 

.00008 

.00006 

.00018 

.00010 

.00038 

.00020 

.00096 

.00058 

.00262 

.00166 

.00542 

.00280 

.00996 

.00454 

Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED   M0RTAE9. 

Body  Ko.  22. 


No.  4688. 

Mark8,^2MKjTB. 

Diameter,  l".i29. 
Sectional  area,  1  square  iuch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


ToUl. 

^  loads. 

Per  nqiiare 
inch. 

Elon/ratiun 
]»erinch. 

SiicoeMive 
clon;ratioD 
pATinch. 

Peiinaneut 

Mt. 

Succe  salve 

permanent 

aet. 

Remarks. 

Poundt. 

1,000 

2,000 

3,U00 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19, 000 

20,000 

21,000 

22,000 

23,000 

24,009 

25,000 

27,690 

Pounds. 

1,000 

2.000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

27,690 

Tneh. 
0. 

.000060 
.000110 
,000165 
.000225 
.000280 
.000335 
.000395 
.000460 
.000515 
.000580 
.000645 
.000720 
.000795 
.000870 
.000960 
.001056 
.001165 
.001280 
.001425 
.001580 
.  001790 
.002000 
.002300 
.002700 

Inch. 
0. 
.000060 
.000050 
.OOOOof 
.000060 
.000055 
.000055 
.000060 
.000065 
.000055 
.000065 
.000065 
.000076 
.000075 
.000075 
.000090 
.000095 
.000110 
.000115 
.900145 
.000155 
.000210 
.000210 
.000300 
.000100 

0. 

Inch, 
0. 

InlUal  load. 

.ooooib 

.000010 

.000025 

.000015 

.000050 

.000025 

.000079 

.000025 

.000130 

.000055 

.000200 

.900070 

.000325 

.000125 

.000545 

.000220 

.000910 
.001225 

.000366 
.000315 

Fractured  11".4  from  neck.    Appearance,  granular. 
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No.  4689. 

Marks,  12  M^TR. 

Diameter,  l'M29. 
Section^  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20''. 


Applied  loads. 

Succeuiive 

PermRnent 

jMi. 

Tnek, 
0. 

Hucoessive 

i 

Elongation. 

eloiisatiuu 
per  luch. 

))enuau«fnt 
set. 

Inrh. 
0. 

Kemarka. 

PowuU. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24.000 

25,000 

28,720 

rounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12.000 
13,000. 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
2:i,OiiO 
24,000 
25,000 
.28,720 

Ineh. 
0. 

.000060 
.000100 
.000155 
.000205 
.000255 
.000305 
.000:155 
.000415 
.000470 
.000540 
.000595 
.000600 
.000720 
.000790 
.000855 
.000945 
.001015 
.001105 
.001200 
.001310 
.001450 
.001596 
.001760 
.001975 

Ineh. 
0. 

.000050 

Initial  load. 

.OOOOTiO 

Tensile  strength. 

.  0(KM)55 
.000050 
.000050 
.OO0U5O 
.000050 
.000060 
.000055 
.000070 
.000055 
.000065 
.000060 
.000070 
.000065 
.000090 
.000070 
.000090 
.000095 
.000110 
.000140 
,000145 
.000165 
.000215 

.0(;ooo5 

.000005 

::::::::::::|:::::::::::: 

.000915 

.000010 

.000045 

.oooo:)o 

.000060 

.000015 

.000100 

.000040 

.000145 

.000045 

.000210 

.000065 

.000330 

.000120 

.666516 
.000070 

.666180 
.000160 

Fractured  ",5  fix>m  neck.    Appearance^  granular. 
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12-mCH   B.    L.    RIFLED   MORTABa 
No.  1064. 


Marks,  ""b'^te. 

Length,  10".^. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


AppUedlonds. 

Compres- 
sion per 
inoh. 

Sncoessive 

compree- 

•ion  per 

Inch. 

Permanent 
■et. 

SnooeiMive 

permanent 

set. 

KemarlcB. 

Total. 

Pctrsqntfe 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 

2i;'000 
22,600 
23.000 
24,000 
25,000 
26.000 
87.000 
28.000 
29,000 
30,000 
81,000 
82,000 
83,000 
84,000 
35,000 
36,000 
87,000 
88,000 
80.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,100 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
33,000 
34.000 
85,000 
36,000 
87.000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
58,100 

Insk. 
0. 

.00004 
.00008 
.00014 
.00020 
.00026 

.ooo:)2 

.00038 
.00046 
.00052 
.00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00004 
.00100 
.00106 
.00114 
.iim2 
.00128 
.00136 
.00146 
.00156 
.00170 
.00184 
.00196 
.00216 
.00236 
.00256 

.00314 
.00364 
.00402 
.00434 
.00472 
.00530 
.00584 
.00632 
.00684 
.00738 
.00800 
.00850 
.00912 
.00050 
.00994 
.01034 
.01070 
.01106 

Inch. 
0. 

.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00010 
.00010 
.00014 
.00014 
.00012 
.00020 
.00020 
.00020 
00034 
.00024 
.00010 
.00048 
.00032 
.00038 
.00058 
.00054 
.00048 
.00052 
.00064 
.00062 
.00050 
.00062 
.00088 
.00044 
.00040 
.00036 
.00096 

Inch. 
0. 

Inch. 
0. 

IniUalloiid. 

0. 

.000(^ 

.00002 

.00006 

.00004 

.00014 

.00008 

• 

.00028 

.00014 

.00082 

.00064 

.00220 

.00188 

.00424 

.00204 

.00674 

.00860 

.00664 

.00180 

Failed  by  tiriple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.  L.  RIFLED   MORTARS. 
No.  1055. 
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Length,  10''.5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  &'\ 


Pounds. 
1,000 
2.000 

3,000 
4.000 
5,U00 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
20.000 
27,000 
28,000 
20,000 
80.000 
31,000 
32,000 
33,000 
84.000 
85,000 
86,000 
87,000 
38,000 
88.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
57,080 


Pounds. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000* 
13,000 
14,000 
15.0  JO 
16,000 
17,000 
18,000 
19,000 
20,0(H> 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,030 
49,000 
50.000 
57,080 


Comprefi- 

sioB  per 

inch. 


Inoh, 
0. 


.00010 
.00016 
.00024 
.00030 
.00034 
.00042 
.00048 
.00052 
.00068 
.00064 
.00070 
.00076 
.00080 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00142 
.00152 
.00166 
.00178 
.00188 
.00198 
.00220 
.00248 
.00276 
.00310 
.00352 
.00402 
.00442 
.00490 
.00532 
.00602 
.00662 
.00710 
.00766 
.00824 
.00894 
.00972 
.01020 
.01068 
.01142 
.01214 
.01310 


SuoocMlve 

oompres- 

sion  per 

incn. 


Ineh^ 
0. 
.00004 

.00006 
.00006 
.00008 

.00006 
.00004 
.00008 


.00006 
.00006 

.00006 
.00006 
.00004 
.00008 

.'00006 
.00006 
.00000 
.00006 
.00008 
.00008 


PennMieiit 
•et. 


Inch. 
0. 


.00002 


.00008 


.00008 
.00010 
.00014 
.00012 
.00010 
.00010 
.00022 
.00028 
.00028 
.00034 
.00U42 
.00050 
.00040 
.00048 
.00042 
.00070 
.00060 
.00048 
.00046 
.00068 
.00070 
.00078 
.00048 
.00048 
.00074 
.01072 
.00096 


.00016 


.00030 


.00008 


.00224 


.00456 


.00734 


.01040 


SnoccMive 

permanent 

set. 


Inch. 


.00002 


.00002 


.00004 


.00008 


.00038 


.00156 


.00232 


.00278 


.00306 


Remarks. 


IniUal  load. 


Ultimate  strength. 


FaQed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-mcH  B.   L.   RIFLED  MOBTAES. 
No.  1056. 


Marks,  ^^^V"^ 
Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  b'\ 


AppUed  loads. 

Compres- 

aiouper 

inch. 

Sucoeaaive 

oompres* 

aionper 

incE. 

Permanent 
aet. 

Succeaaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  aquare 

Povnd: 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36  000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 

49,000 
60,000 
64,910 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,0(K) 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,  (HK) 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

49,000 
50,000 
54,910 

Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00026 
.00032 
.00040 
.00044 
!00050 
.00056 
.00062 
.00068 
.00072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00108 
.00116 
.00124 
.00130 
.00140 
.00148 
.00158 
.00168 
.00180 
.00192 
. 00210* 
.00236 
.00258 
.00290 
.00316 
.00352 
.00886 
.00422 
.00464 
.00514 
.00560 
.00600 
.00628 
.00660 
.00600 
.00716 
.00734 
.00744 
.00748 

.00760 
.00768 

Inch. 
0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00006 

.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00008 
.00010 
.00010 
.00012 
.00012 
.00018 
.00026 
.00022 
.00032 
.00026 
.00030 
.00034 
.00036 
.00042 
.00050 
.00046 
.00040 
.00028 
.00032 
.00030 
.00026 
.00018 
.00010 
.00004 

.00012 
.00008 

Inch. 
0. 

Inch. 
0. 

Initial  IcMd. 

/ 

Deflecta:  canyexon  the 
Ultimate  strength. 

0. 

.00002 

1             

.00006 

.00004 

.00012 

.00006 

.00028 

.00016 

1 

.00066 

.00038 

.00180 

.00114 

...        .... 

.00366 

.00186 

.00506 

.00140 

' 

.00562 

.00056 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-mcH   B.   L.   RIFLED   MORTARS, 
Body  No.  22  (second  casting). 
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No.  4763. 


Marks,  '^^b^,^^ 
Diameter,  l"'.'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Appli 
To«al. 

BdlMds. 

Per  square 
inch. 

Pounds, 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

Elongati4»ii 
per  inch. 

8ucce8Kivo 
eloii;ratioQ 
per  inch. 

Permanent 
set. 

1 
Successive 

set. 

Remarks. 

Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

29^000 

21,000 

22,0t0 

23,000 

24,000 

Inch. 
0. 

.000055 
.000105 
.00U155 
.000210 
.000265 

.  ooo:n5 

.000365 
.000430 
.000495 
.0005.50 
.000610 
.000690 
.000760 
.000845 
.000940 
.001010 
.001100 
.  001205 
.  0013:^5 
.001480 
.001640 
.001880 
.002100 

Inch. 
0. 

.000055 
.000050 
.  OUOiK'iO 
.000055 
.  0{KKi.55 
.000050 
.0<W050 
.00.065 
.(MHNNi5 
.00»JO55 
.OOiNJOO 
. 000080 
.000070 
.00l'085 
.000006 
.000070 
.000090 
.000105 
.000130 
.000145 
.000100 
.000^0 
.000220 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

._ 

.000006 

.000005 

1 

::::::::::::i::::::::: 

.000035 

.0OOO.W 

.000060 

.000015 

.000070 

.000020 

.000110 

.000040 

.000175 

.000066 

.000260 

.000J85 

.6604i5 

.6o6i&5 

Fractured 
spangles. 


5''.9  Irom  neck.    Appearance^  granular,   with  coarse 


Digitized  by  VjOOQIC 


268 


12-INCH   B.    L.    BIFLED   MORTABS. 


No.  4764. 

Diameter,  r'.'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loMlk 

EloDCAtion 
per  Inch. 

Successive 
oloti^.ntioD 
per  inch. 

PerroaneDt 
set. 

Suco<^siiive 

permaiient 

set. 

Benutrks. 

Total. 

Vet  mart 

l*9und*. 
l.COO 
2,  (00 
3,000 
4,0'I0 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,00(1 
13,000 
14. 000 
15,000 
16,000 
17,000 
18.000 
10,000 
20,000 
21.000 
2J,  000 
23.000 
24, 000 
25,000 
28,150 

Pound: 

1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,  000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
2 1, 000 
^,000 
25,000 
28,150 

Inch. 
0. 
.000050 
.000100 
.000150 
.0^1*00 
.000245 
.000296 
.000345 
.000395 
.0004.50 

.  ooor.oo 

.000560 
.000615 
.  OOOQitO 
.000750 
.000810 
.000925 
.000990 
.001045 
.001140 
.001240 
.001355 
.0015:)0 
.001660 
.001900 

Inch, 
0. 

.000050 
.000050 
.000050 
.000050 
.000015 
.OOflOW 
.000050 
.000050 
.000055 
.000050 
.000060 
.000055 
.000075 
.000060 
.000060 
.000115 
.000066 
.000055 
.  000005 
.OOOIUO 
.000115 
.000145 
.000100 
.000240 

Inch. 
0. 

Inch. 
0. 

Initiiil  lottd. 
Tensile  strengtii. 

0. 

.000010 

.000010 

.000030 

.000020 

.000050 

.000020 

.000070 

.000020 

.000110 

.000040 

.000160 

.000050 

.000260 

.000100 

.000445 
.010000 

.000185 
.000155 

Fractured  I'M  from  neck.    Appearance,  granular. 


Digitized  by  VjOOQIC 


12-INCH    B.  L.  RIFLED   MORTARS. 
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No.  1085. 


Marks,  ^^m^i^tr. 

Length,  10".5" 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  1<mm1b. 

Compres- 
sion per 
inch. 

Snoceuive 

coiQprea- 

sion  per 

inch. 

Permanent 
•et. 

SacoeMire 

permanent 

set. 

Remarks. 

Total. 

Per  MUAre 
inch. 

Poundf. 
1,000 
2,000 
3,000 
4,0  JO 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
31,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
38,000 
39.000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
50,000 
60,280 

Pounds. 
1.000 
2,000 
3,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
18.000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
32,000 
83,000 
34,000 
85.000 
36,000 
87,000 
88.000 
89.000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
60,280 

Jneh. 

0. 

.00004 
.00010 
.00014 
.00020 
.0^K)24 
.00030 
.00034 
.00040 
.00046 
.00062 

.ooor>8 

.00002 
.00068 
.00074 
.00078 
.00084 
.00090 
.00098 
.00104 
.00110 
.00116 
.00124 
.00130 
. 00140 
.00148 
.001.56 
.00168 
.00178 
.00194 
.00210 
.00226 
.00248 
.00266 
.00306 
.003.30 
.00356 
.OOiOO 
.00444 
.00494 
.00534 
.00586 
.00636 
.00676 
.00744 
.00700 
.00840 
.00876 
.00912 
.00950 

Inch. 
0. 
.00004 

.00.)00 
.00004 
.00006 
.00004 
.00006 
.00004 
.  0O(H)G 
.  00 'OO 
.00)00 
.  0(H)06 
.00004 
.00006 
.00006 
.00004 

Inch. 
0. 

Ifieh. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

.00004 

.00001 

.0(;oo6 

.0OH«O 

.00008 
.00000 
.00006 
.00006 

.OOJIO 

.00006 

.00008 



.00000 
.00010 
.00008 
.00008 
. 00U12 
.00010 
.00016 
.00016 
.00018 
.00022 
.00018 
.00040 
.00024 
.00026 
.00044 
.00044 
.00050 
.00040 
.00052 
.00050 
.00040 
.00068 
.0OU46 
.00050 
.00036 
.000J6 
.00038 

.00022 

.00012 

.00050 

.00028 

.00133 

.00082 

.00296 

.00164 

.00516 

.00220 

1 



.00704 

.00188 



FoQed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCU   D.  L.  RIFLED   MORTARS. 
No.  1080. 


Marks,  12  M^T^^^jR. 

Length,  lO^A 
Diameter,  I'M 29. 
Sectional  area,  1  square  iucli. 
Gauged  length,  5". 


Applied  lonils. 

Comprev 

sinn  per 

Inch. 

Siiccossivo 

cotiiprcfi- 

•ioii  per 

inch. 

Snccemiive 

Remarks. 

ToUl. 

Poimdi. 
1.000 
2.000 
3,000 
4.000 
5.  COO 
6,000 
7. 0  '0 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.0J0 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26,000 
27,000 
28.000 
29,000 
30.000 
31,000 
32.000 
33.(»00 
34,0uO 
35.  (MM) 
3«.(K)0 
37.000 
38,  (00 
39,000 
40.000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
60,040 

Per  aqiiaro 
iiu'li. 

Pornmneiit   ,^n„„,„.„t 
"®*-                set. 

rounds. 
1,000 
2.000 
3,(jO0 
4.000 
5,000 
6,000 
7,000 
8,  (KM) 
9,000 
10.000 
11.000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31,000 
32.000 
33.000 
34,000 
35.000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.(M)0 
44,000 
46,000 
46,000 
47,000 
48,000 
40,  (HM) 
50,000 
60,040 

Inch. 
0. 
.00004 
.00010 
.0)014 
.  OCKTiO 
.00026 
.  (N)0.'M) 

.  ooo:i6 

.  00040 
.00046 
.00050 
.  01,054 
.00060 
.00006 
. 00072 
.00J»76 
.00082 
.00090 
.00096 
.00100 
.00108 
.00114 
.  00122 
.00128 
.00134 
.00144 
.00152 
. 00162 
.00170 
.00190 
. 00204 
.  OOL'22 
.00248 
.  00272 
.00310 

.ou;*42 

.00368 
.00422 
.00470 
.OOTjU 
.00576 
.00632 
.00686 
.00744 
.(K)8I0 
.  0OH86 
.  IH)93G 
.01016 
.01118 
.01222 

Inch. 
0. 
.00004 

Inch.             Inch. 

0.          !    0. 

Initial  load. 
UlUmatA  strength. 

.0(K)06 
.00004 
.00006 

.  wwyo 

.00i)04 

0. 

i 

.  00006 
.00004 
.00006 
.00004 
.0  004 
.00006 
00006 
.00006 
.00)04 

1 

1 

0. 



.00OJ4    ,        .00004 

•    .00006 

.00008 
.00006 
.00004 
.00008 
,00(K)6 
.00008 
.00006 
.00006 
.00010 
.00(08 
.  0)010 
.00014 
.00014 
.00014 
.0(M)18 
.0M)26 
.00024 
.  (MHI38 
.  (M)032 



.00010    1        .00008 

' 

.00020    1        .00010 

1 

.00048           ..00028 

:::::;;:::::i"::  ::*':' 

! 

1 

.66120  1     .66672 
' 

.  00026 
.(MM)54 
.00048 



j 

.00044 

.00056 
.000.'>4 

.00058 
.  00i!!l6 
.01KM6 
.00050 
.00080 
. 00102 
.00104 

.00318    1        .00198 

I 

1 

.00006    1        .00288 

1 

.00050 

.00344 

Failed  by  triple  flexure. 
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No.  1087. 


U  M  Rn  T  B, 


LeDgth,  10".5. 
Diameter  1".129. 
Sectional  area,  1  squa^re  inch. 
Gauged  length,  5^'. 


Applied  loads. 

C<mipre0- 
sion  per 

SncceMive 

coniprea- 

siou  per 

inch. 

rennanont 
set. 

SiiccivuilTe 

permanent 

set. 

ReirarkB. 

Total. 

PerMoare 
inch. 

Pounds. 
1.000 
2,000 
3,000 
4.000 
5. 000 
6,000 
7.000 
8.000 
9,000 
10,000 
11.000 

12,  t:o 

13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29. 000 
30.000 
31,000 
32.000 
33,000 
34,000 
35,000 
36.000 
37.000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,880 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
90,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
U.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,880 

Tneh. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 

00076 
.00082 
.00088 
.00094 
.00102 

00108 
.00114 
.00122 
.  00130 
.00138 
.00150 
.00156 
.00164 
.00178 
.00194 
.00210 
.00228 
.00252 

00280 
.0O310« 
.00338 
.00380 
.00434 
.00476 
.00528 
.00672 
.00628 
.00666 
.00740 
.00810 
.00880 
.00930 
.00980 

01040 
.01124 

Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
. 00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00012 
.00006 
.00008 
.00014 
.00016 
.00016 
.00018 
.00024 
.00028 
.00030 
.00028 
.00042 
.00054 
.00042 
.00052 
.OOOU 
.00056 
.00058 
.00054 
.00070 
.00070 
.00050 
.00050 
.00060 
.00084 

Tneh. 
0. 

Inch. 
0. 

Initial  load. 

• 

UltiinAt«  strength. 

0. 

0. 

.00004 

.("0004 

.00010- 

.00008 



.00020 

.00010 

1 

1 

,,,. i '. .. 

.00052 

.00032 


:::::::::;::::::::::::: 

.00146 

.00094 

, 

.00330 

.00184 



.00582 

.00252 

.00866 

.00284 

I 

Failed  by  triple  flexure. 
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Body  No.  23. 


No.  4693. 


Mark8,^2MR^TB. 

Diameter,  l".i29. 
Sectional  area,  1  sqnare  inch. 
Length  of  fttem,  23". 
Gauged  length,  20". 


Applic 
Total. 

>dlo«da. 

Per  Moare 
indi. 

EIoD  cation 
per  inch. 

Sacoesnfro ' 
elonffatinu 
per  inch. 

Permanent 
■et. 

SacoeMire 
permanent 

aet. 

Bamarka. 

Pounds, 

1.000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

2»,000 

24,000 

25,000 

25,010 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

M7.000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24.000 

25.000 

25,010 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.00(1250 
. 000J05 
.000360 
.000420 
.000185 
.000550 
.000610 
.000600 
.000755 
.000850 

.oooo:» 

.001040 
.001150 
.001265 
.001425 
.001575 
.  OtH790 
.002125 
.  002:«0 
.002715 

Inch, 
0. 
.000050 

000050 
•     .000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000065 
.000066 
.000060 
.000080 
.000065 
.000095 
.00OOR5 
.  001)1  W 
.000110 
.000115 
.000160 
.000150 
.000215 
.  WWXio 
.000225 
.000365 

Inch. 
0. 

0. 

Initialload. 

•• 

Tensile  lirengtli. 

0. 

.000010 

.000010 

.000040 

.000030 

.000055 

.000015 

.000105 

.000050 

.000190 

.000085 

.000315 

.000125 

.000040 

.000225 

.000945 
.001240 

.000405 
.000295 

Fractured  4".9  from  neck.    Appearance,  granular. 
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No.  4694. 


Marks,  ^^^jp-f.^^^ 
Biameter,  V'.i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20''. 


Elonestioii 
p«r  mch. 

SucceMlre 
per  inch. 

Pernuneiit 
set. 

SncceMire 
permaneBt 

BOt. 

Remarks. 

TotaL 

Peraqvare 
inch. 

Pounda, 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,600 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24.000 

25«000 

28,020 

Powndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

30,000 

21,000 

22,000 

23.000 

24,000 

25,000 

28,020 

7n«ft. 
0. 

.000050 
.000100 
.000150 
.000200 

.000300 

.ooo:ui5 

.000410 
.000460 
.000525 
.000500 
.000650 
.000710 
.000705 
.000855 
.000045 
.001025 
.001110 
.001225 
.001350 
.001470 
.001650 
.001800 
.002060 

Inch, 
0. 
.000050 
.0000,50 
.000050 
.0«X)050 
.000055 
.000045 
.000055 
.000055 
.000050 
.000065 
.000065 
.000060 
.000060 
.000085 
.000060 
.000090 
.000080 
.000085 
.000115 
.000125 
.000120 
.000180 
.000150 
.000200 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000030 

.ooooa) 

.000050 

.000020 

.000090 

.000040 

.000140 

.000050 

.000200 

.000060 

.000320 

.000120 

.000505 
.000700 

.000185 
.1)00195 



Fractnred  10".6  from  neck.    Appearance,  granular. 
a  Ex.  43 18 
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No.  1003. 


Marks,  "W^ 
Length,  10".6. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 

Compres- 
sion per 
inch. 

Rnocessive 
compres- 
sion per 
inch. 

Permanent 
sot. 

Suoc««iiive 

Renuurks. 

ToUl. 

Per  Kquftre 

iDCh. 

jMsnnanent 
set. 

Foundi. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
V,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
82.000 
33,000 
84,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
60,570 

Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
0,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,  boo 
27.000 
28.000 
20,000 
30,000 
31,000 
32,000 
83,000 
34,000 
85,000 
36,000 
87,000 
88,000 
80.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
50,570 

Inch. 

0. 
.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.00034 
.00038 
.00044 
.U0050 
.00056 
.00062 
.00070 
.00074 
.00082 
.00088 
.00004 
.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00142 
.00152 
.00160 
.00170 
.00182 
.00196 
.00214 
.00228 
.00252 
.00278 
.00306 
.00344 
.00374 
.00418 
.00462 
.00500 
.00560 
.00504 
.00640 
.00608 
.00754 
.00800 
.00840 
.00884 
.00038 
.00080 

Jneh. 

0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00012 
.00014 
.0001b 
.00014 
.00024 
.00026 
.00028 
.00038 
.00030 
.00044 
.00044 
.00038 
.00060 
.00034 
.00046 
.00058 
.00056 
.00046 
.00040 
.00044 
.00054 
.00042 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  utiengtb. 

0. 

.00002 

.00002 

.:.:;:::;:::i  :::::: :: 

.00010 

.00008 

.00016 

.00006 

.00030 

.00014 

.00054 

.00024 

.00188 

.00084 

.00308 

.00170 

.00530 

.00222 

.00734 

.00204 

Failed  by  triple  flexure. 
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No.  10C4. 


tflUTR, 

nn,. 


Marks,  "^„^ 

Length,  10".5; 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Pounds. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16.D00 
IT, 000 
18,000 
19,000 
20,000 
21.000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30.000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,560 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9,000 
10,000 
U.OOd 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18.000 
19.000 
20.000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
84,000 
35,000 
36.000 
87,000 
38.000 
39,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
60,560 


Compres- 

Bion  per 

inch. 


Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00034 
.00038 
.00044 
.00050 
.00056 
.00060 
.00064 
.00070 
.00076 
.00082 
.00090 
.00094 
.00102 
.00110 
.00116 
.00122 
.00132 
.00140 
,00150 
.00160 
.00170 
.00186 
.00202 
.00222 
.00240 
.00260 
.00296 


.00376 
.00410 
.00440 
.00496 
.00554 
.00650 
.  00722 
.00768 
.00832 
.00890 
.00930 
.00992 
. 01U70 
.01132 


Successive 

c<tmpres- 

Biou  per 

inch. 

Inch. 
0. 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.  00006 
.  00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00008 
.00006 
.00006 
.00010 
.00008 
.00010 
.00010 
.00010 
.00016 
.00016 
.00020 
.00018 
.00020 
.00036 
.00034 
.00046 
.00034 
.00030 
.00056 
.00058 
.00072 
.00072 
.00046 
.00064 
.00058 
.00040 
.00062 
.00078 
.00062 


Permiuieiit 


Inch, 
0. 


.00002 


.00006 


.00012 


SuoecSHJve 

permanent 

set. 


Inch. 


.00002 


.00004 


.00006 


00024     .00012 


.00060 


.00162 


.00608 


.00874 


.00036 


.00102 


.00196 


.00250 


.00266 


Bemarks. 


Tnitial  load. 


Ultimate  atrength. 


Failed  by  tiiple  flexure. 
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So.  1065. 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  incb. 
Ganged  length,  5''. 


Applied  loads. 


Total. 


Pel  square 


aant 

DCA. 


Coinprea 
siooper 


Sncceasire 
compres- 
sion iier 
incn. 


Permaaent 
set. 


Suooeasire 
pemuuieiit 


Eemarks. 


Pound$. 
1,000 
2,000 
8,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
84,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
58.400 


Found*, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
84,000 
85.000 
86,000 
87,000 
88.000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
48.000 
50,000 


Inch. 

0. 
.00004 
.00008 

.00012 
.00018 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00088 
.00094 
.00100 
.00108 
.00114 
.00122 
.00130 
.00138 
.00146 
.00152 
.00100 
.00176 
.00188 


.00218 
.00240 
.00262 
.00294 
.00328 
.00356 
.00380 
.00426 
.00478 
.00522 
.00556 
.00592 
.00632 


.00710 
.00724 
.00732 
.00738 
.00786 


Inch, 
0. 
.00004 


Inek. 
0. 


Inch. 
0. 


Initial  load. 


.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00008 
.00016 
.00012 
.00014 
.00016 
.00023 
.00022 
.00032 
.00034 
.00028 
.00024 
.00046 
.00062 
.00044 
.00034 
.00036 
.00040 
.00062 
.00016 
.00014 
.00006 
.00006 
.00002 


.00002 


.00002 


.00004 


.00002 


.00010 


.00020 


.00010 


.00048 


.00128 


.00286 


.00168 


.00460 


.00174 


.00518 


.00058 


1  Deflects.  ICicrometer 
on  the  conrez  side. 

TTltimate  strength. 


Failed  by  triple  flexure. 
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Body  No.  23  (second  casting). 

No.  4765. 
Marks,  ^'Vt^J^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


TotaL 

Bd  loads. 

Per  aquAre 
inch. 

JSloneatioix 
per  Inch 

Siiccesnive 
elonuatiou 

PenDaii«iit 
seL 

Suoce««ire 

penuouost 

set. 

Remarks. 

Poimdt. 
1,000 
2,000 
8,000 
4.000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,420 

Pound* 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
28,420 

Inch. 
0. 
.000045 

000090 
.OOOUO 
.000185 
.000235 
.000285 
.009340 
.000390 
.000445 
.000505 
.000565 

000640 
.000705 
.000785 
.000860 
.000955 
.001050 
.001150 
.001290 
.001410 
.001570 
.001775 
.002010 
.002315 

IneK. 

0. 

.000045 
.000045 
.000050 
000045 
000050 
.000050 
000056 
.000i»50 
.0000.^>5 
.000060 
.000060 
.000075 
.000065 

.onooHo 

000075 
.000005 
.000095 
.000100 
.000140 
.000120 
.000160 
.000205 
.000235 
.000305 

huk. 
0. 

Inch, 

0. 

Initial  load. 
Tenafle  strengtli. 





0. 







0. 

.000010 

.000010 

.000045 

.000035 

.000090 

.000045 

.000146 

.000056 

.000245 

.000100 

.000400 

.000156 

.000605 
.000905 

.000295 
.000210 

Fractured  2^.7  from  neck.    Appearance,  granular. 
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12-INCn    D.    L    RIFLED   MOUTAUS. 


No.  4756. 


Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonfrniinn 
per  iuch. 

Succfofislve ' 

Pennjiiiont 
sot. 

Succf.S8ivc 

lit:rinauuut 

set. 

Remarks. 

Total. 

Per  square 
inch. 

eloiipitiuu 
per  inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12, 000 
13.000 
14, 000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 

2:j,ooo 

24.000 
25,000 
28.890 

Poundt, 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19, 000 
20,000 
21.000 
22,000 
23,000 
24,000 
25, 000 
28.890 

Inch. 
0. 

.000040 
0)0090 
.  000140 
. 000185 
. 000235 
.000285 
.  000335 
.000390 
.  000445 
.  000495 
.  000555 
.00OCU5 
.000665 
.  000730 
.  000805 
.000880 
.000945 
.  001020 
.001105 
.001190 
.001300 
.001405 
.001550 
.  001700 

Inch. 
0. 
.000040 
.000050 
.  000050 
.000045 
.000050 
. 00OU50 
.  0(H»050 
. 000J55 
.000055 
. 000050 
.  000060 
.000050 
.000060 
.000065 
.000075 
.  000075 
.  000065 
.  0OW)75 
. 000085 
.  000085 
.000110 
.000105 
.000145 
.000150 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  stronglh. 

0. 

0. 

.000020 

.000020 

.000025 

. 000005 

.000050 

.000025 

.000095 

.000045 

.000145 

.000050 

.000205 

.000060 

. 000325 
.  (K>0405 

.000120 
.000080 

Fractured  at  neck.    Appearance,  granular. 
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12-INCH  B.  L.  BIFLED   M0RTAB8. 
No.  1088. 


279 


12KKpTK. 


Marks,       ^^„ 

Length,  10".6. 

Diameter,  l'M29. 

Sectional  area,  1  sqnare  inch. 

Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inct; 

JimA. 
0. 

.00004 
.00006 
.00012 
.00018 
.00022 
.00026 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00072 
.00080 
.00086 
.00094 
.00100 
.00104 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00160 
.00170 
.00182 
.00200 
.00216 
.00234 
.00260 
.00200 
.00314 
.00340 
.00370 
.00424 
.00476 
.00522 
.00558 
.00610 
.00686 
.00720 
.00810 
.00874 
.00020 
.00078 
.01042 
.01120 

SucceeiiiTe 
compres- 
sion per 
inch. 

Permanent 

set. 

Inak. 
0. 

Snccessire 

1 

Total. 

Per  Muare 

porinaneiit               Kemarks. 
set. 

Founds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27.000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
50,720 

1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
ll.fOO 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27.000 
28.000 
20.000 
30,000 
81.000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,000 
50,000 
69,720 

Inch. 
0. 

.00094 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00010 
.00010 
.00012 
.00018 
.00016 
.00018 
.00026 
.00030 
.00024 
.00026 
.00030 

.ooaM 

.00052 
.00046 
.00036 
.00052 
.00076 
.00034 
.00000 
.00064 
.00046 
.00058 
.00064 
.000T8 

0. 

Initial  load. 

• 

Ultimate  strength. 

0. 

0. 

.00002 

.00002 

.00010 

.00008 

.00020 

.00010 

.00032 

.00140 

.00088 

.00320 

.00180 

.00576 

.00256 

.00858 

.00282 

Failed  by  triple  flexure. 
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12-lNCH   B.   L.   RIFLED   MOBTAK8. 


No.  1089. 


Marks,  "^bX^'^ 

Length,  10".6. 

Diameter,  r'.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Poundi. 
UOOO 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
2:1,000 
24.000 
25,000 
2G,U00 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35.000 
36,000 
37.000 
38,006 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.  m) 
60,000 
60,320 


Fer  square 
inch. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29.000 
80,000 
31,000 
32,000 
83,000 
34,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41.000 
42,0U0 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
40,000 
50,000 
60,320 


Compree- 

siuu  per 

incu. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00076 
.00082 
.00000 
.00094 
.00100 
.00106 
.00114 
.00122 
.00130 
.00138 
.00146 
.00156 
.00168 
.00180 
.00200 
.00216 
.00234 
.00260 
.00290 
.00332 
.00360 
.00400 
.00430 
.00486 
.00546 
.00590 
.00636 
.00690 
.00756 
.00830 
.00890 
.00940 
.01000 
.  01092 
.01160 


Successive 

oompres- 

sloD  per 

inch. 


Inch, 
0. 
.00004 
.00006 
.00004 
.00004 
.0(K)06 
.00004 
.(N)004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.OOiKX) 
.00008 
.00004 
.00000 
.00006 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00012 
.00012 
.00020 
.00016 
.00018 
.00026 
.00030 
.00012 
.00028 
.00010 
.00030 
.00056 
.00060 
.00044 
.00046 
.00054 
.00066 
.00074 
.00060 
.00050 
.00060 
.00002 
.00068 


Permanent 
set. 


Inch. 


.00002 


.00008 


.00020 


.00056 


.00160 


.00346 


.00600 


.00898 


Successive 

pormanent 

set. 


Remarks. 


tnth. 

0.  Initial  lood. 


.00002 


.00006 


.00012 


.00036 


.00104 


.00186 


.00254 


.00298 


Ultimate  strengtli. 


Failed  by  triple  flexure. 
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12-INCH   B.    L.   RIFLED   MOSTABS. 
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No.  1090. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Comprea- 
Bioiiiier 

Siicce«8ivo 

compiva- 

aionper 

inch. 

Permanent 

aet 

SnoceMive 

periuHUont 

set. 

Remarks. 

Total. 

Pter  soiiare 
inch. 

Ptottttdt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
34.000 
85.000 
86.000 
37,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43.000 
44,000 
4.5.000 
46,000 
47,000 
48.000 
49,000 
60,000 
00,820 

Pound*. 
1,000 
2,000 
8,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
39,000 
31,000 
82,000 
33,000 
34,000 
36.000 
86,000 
37,000 
38,000 
39,000 
40,000 
41  000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,820 

IndL 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 

.ooo.r2 

.00038 
.00012 
.00050 
.00054 
.00060 
.00004 
.00070 
.00076 
.00082 
.0.4)88 
.00094 
.00100 
.00106 
.00L12 
.00120 
.00128 
.00134 
.00140 
.00148 
.00156 
.00166 
.00176 
.00188 
.00200 
.00210 
.00224 
.00246 
.00204 
.00280 
.00316 
.00342 
.00364 
.00416 
.00440 
.00502 
.90548 
.00600 
.00658 
.00600 
.00760 
.00822 
.00022 

Inch. 
0. 
.00004 
.00006 
.0)004 
.00004 
.00004 
.00000 
.00004 
.00.06 
.00004 
.0)008 
.00004 
.001)06 
.00004 
.0OJ06 
.0mJ6 
.OOO.Mt 
.00006 
.000i;6 
.00006 
.00  06 

.  oo.>oo 
.mm 

.00008 
.00006 
.0-006 
.000C8 
.00008 
.00010 
.00010 
.0  012 
.00012 
.00010 
.00014 
.00022 
.00016 
.00016 
.00036 
.00020 
.00022 
.00052 
.00024 
.00062 
.00046 
.00052 
.00058 
.00032 
.00070 
.00062 
.00100 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

.00002 

.00002 

.00008 

.00006 

1 

.00314 

.00006   . 

.00030 

.00016 

..................... 

.00074 

.00044 

*  ".ooioi* 

r;;;** 

.00370 

.00206 

.00054 

.00284 

Failed  by  triple  flexure. 
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12-INCH  B,  L.  RIFLED  MORTAKS. 

Body  No.  24. 


No.  4C97. 

Diameter,  1".129. 
Sectional  area,  1  square  inch* 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads.       1 

Elon^ntion 
periQcli. 

Succcsflive 
elongation 
per  inch. 

Permaiient 

set. 

Snccessive 

Remarks. 

Total. 

Per  sqaare 
inch. 

permanent 
net. 

PouneUi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,160 

Poundi. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000. 
23,000 
24,000 
25,000 
27,160 

Inch. 
0. 

.000055 
.000105 
.000100 
.000215 
.000270 
.  000:{40 
.  000400 
.000455 
.000520 
.000500 
.000055 
.  000725 
.  00  )W)0 
.000890 
.000980 
.001070 
.001105 
. 001300 

.ooi4:{0 

.001595 
.001775 
.002000 
.002295 
.002050 

Inch. 
0. 

.000055 
. 000050 
. 000055 
.000055 
.000055 
.000070 
.000060 

.000006 
. 000J70 
.000065 
.000070 
.000075 
.000090 
.000090 
.000090 
.  000125 
.000105 
.  000130 
. 000165 
.000180 
.000225 
.  00J2U5 

.ouoa55 

Inch, 

0. 

0. 

Initial  load. 
Tonsflo  strength. 

0. 

.000035 

.000035 

.000050 

.066615 

.000090 

.000040 

.000140 

.000050 

.000205 

.000065 

.000320 

.000115 

.000520 

.000200 

.000805 
.001155 

.000345 
.000290 

Fractured  10".5  from  neck.    Appearance,  granular. 
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No.  4698. 


Marks,  ^2  V?.'^^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

EloBgatioD 
per  inch. 

SuceemiWe 
clonjcation 
per  inch. 

Pemianont 
set. 

Sucocsaivo 

pommiicnt 

aet. 

Total. 

Per  square 
inch. 

Bemarka. 

Poundt. 

l.OOO 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

28,560 

Pounds. 

1,000 

2.000 

8.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,560 

Inch, 
0. 
.000050 
.OCOIOO 
.000150 
.000200 
.000250 
.000300 
.000355 
.000405 
.000470 
.000535 
.000590 
.000655 
.000710 
.000780 
.000850 
.000920 
.001000 
.001075 
.001100 
.  0OI2G0 
.001375 
.001600 
.OOLSOO 
.001900 

Inch. 
0. 
.000050 
.000U50 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000065 
.000065 
.000055 
.000065 
.000055 
.000070 
.000070 
.000070 
.000080 
.000075 
.000085 
.000100 
.000115 
.000225 
. 000200 
.000100 

Inch. 
0. 

Inch. 
0. 

Initial  Load. 

0. 

.000010 

.000010 

.000035 

.000025 

.000050 

.000015 

.000065 

.000015 

.  000120 

.000055 

.000155 

.000035 

.000250 

.000095 

.000550 
.000055 

.ooaioo 

.000105 

Tonsne  strength. 

Fractared  at  neck.    Api)earance,  granular. 
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12-INCH    B.   L.   RIPLKD   MORTARS. 


No.  1066. 

Marks,**  ^^7  «• 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Gauged  lengthy  6". 


Applied  loads. 


Total. 


Per  Muaie 
inch. 


OompreB- 

slon  per 

inoD. 


Sncceswive 

compros- 

sioii  t>or 

inch. 


rermAnent 


Succesiiive 

pennaneut 

set. 


Remarks. 


Pwndt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
34,000 
85,000 
36,000 
87,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
60,040 


Pimnd§. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
1.^000 
16.000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
80,000 
81.000 
32,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
60,040 


Jnek. 

0. 

.00004 
.00010 
.00014 
.00020 
.00020 
.00032 
.00038 
.00044 
.00050 
.00056 
.0<)U02 
.00008 
.00074 
.00080 
.00088 
.00004 
.00100 
.00106 
.00112 
.00120 
.00128 
.00132 
.00144 
.00154 
.00164 
.00176 
.00192 
.00208 
.00226 
.00246 
.00266 
.00292 
.00326 
.00372 
.00410 
.00440 
.00490 
.00546 
.00508 
.00642 
.00692 
.00748 
.00810 
.00882 


.00994 
.  01074 
.01160 
.01240 


Inch. 
0. 

.00034 
.00006 
.00004 
.00006 
.00000 
.OOUOG 
.00006 
.000(« 
.OOOOfi 
.00006 
.OOUOC 
.00(K)6 
.00006 
.00(X)6 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00004 
.00012 
.00010 
.00010 
.00012 
.00016 
.00016 
.00018 
.00020 
.00020 
.00026 
.00034 
.00046 
.00038 
.00030 
.00050 
.00056 
.00052 
.00044 
.00050 
.00056 
.00062 
.00072 
.00048 
.00064 
.00080 
.00086 
.00080 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00002 


.00008 


.00018 


.00036 


. C0078 


.00196 


.00302 


.00642 


.00968 


.00004 


.00010 


.00018 


.00042 


.00118 


.00196 


.00250 


.00326 


Ultimate  strenKth. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCn   B.   L.   RIFLED   MOJftTAUS. 


285 


Ko.  1067. 


Marks,  "VfiJ^* 

Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5''. 


Applied  loads. 


ToUl. 


Peraqnare 
inon. 


CompTM- 

ftion  per 

inoli. 


SaoceiwiTe 

oompres- 

■ion  ptT 

Incn. 


Permanent 

set. 


Sncceasive 
permanent 


Remarks. 


PoundB. 
1,000 
2,000 
3,000 
4,000- 
5,000 
•,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
43,000 
43,000 
44,000 
45,000 
46.000 
47,000  ' 
48,000 
49.000 
50,000 
69,200 


Pound*. 
1,000 
2.000 
3,000 
4.000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.0(K) 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,200 


Ineh. 
0. 
.00004 
.00008 
.00013 
.00018 
.00024 
.00030 
.00036 
.00043 
.00048 
.00053 
.00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00108 
.00116 
.00122 
.00130 
.00136 
.00144 
.00156 
.00168 
.00178 
.00102 
.00210 
.00234 
.00254 
.00286 
.00318 
.00350 


.00432 
.00470 
.00532 
.00580 
.00634 
.00674 
.00724 
.00776 
.00812 


.00003 
.00930 
.00950 
.00958 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.000Q6 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00006 
.00008 
.00012 
.00012 
.00010 
.00014 
.00018 
.00024 
.00020 
.00032 
.00032 
.00032 
.00040 
.00042 
.00038 
.00052 
.00058 
.00054 
.00040 
.00060 
.00052 
.00036 
.00040 
.00050 
.00028 
.00020 
.00008 


Inch, 


Inch. 
0. 


Initial 


.00002 


.00002 


.00008 


.00006 


.00012 


.00004 


.00024 


.00012 


.00064 


.00040 


.00176 


.00112 


.00380 


.00204 


.00583 


.00203 


.00720 


.00138 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


286 


12-INCH   B.  L.  RIFLED   M0RTAE3. 


No,  1008. 


Marks,  ^2  ^M 


,TB, 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applicdloads. 

Compres- 
sion per 
inch. 

Indt. 

0. 

.00004 
.00008 
.0(H)14 
.00018 
.00024 
.  OOiriO 
.00036 
.00042 
.00048 
.00056 
.OOW52 
.00008 
.00074 
.  0  M)80 
.  00O88 
.0(H)91 
.00100 
.00106 
.00112 
.  00120 
.00128 
.00134 
.00140 
.  00150 
.00160 
.00170 
.00180 
.00192 
.00210 
.  002:^2 
. 00250 
.00276 
.00310 
.00344 
.00382 
.00412 
.004.H 
.00502 
.00562 
.0i).'i06 
.00652 
.00700 
.00760 
.00802 
.00846 
.00880 
.00914 
.00930 
.00940 

Sucoensive 

ooDipres- 

sion  per 

inch. 

Permanont 
set. 

Successive 

I»enuanent 

sot. 

Semarks. 

TotJil. 

l»er  Bquare 
iiicli. 

Pounds, 
1,000 
2.000 
3,000 
4.000 
5.000 
6.000 
7,000 
8,(K)0 
9.000 
10.000 
11,000 
12.000 
13,000 
14,000 
1.5, 000 
16.000 
17.000 
18.000 
19.000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,0(K) 
47,000 
48,000 
49,000 
60,000 
69,900 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
13.000 
14,000 
15,000 
10,  000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,  000 
20, 000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,900 

Inch. 
0. 
.OOOOi 
.00004 
.00006 
.  00004 
.00006 
.00006 
.00000 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00.506 
.00010 
.00010 
.00010 
.  00010 
.00012 
.0(K)18 
.00022 
.00018 
.00026 
.00034 
.000:14 
.00038 
.00030 
.00042 
.00048 
.00060 
.00034 
.00056 
.00048 
.00060 
.00042 
.00044 
.00034 
. 00034 
.00016 
.00010 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00010 

.00008 

.00016 

.00006 

1 

.00028 

. 00J12 

1 

.00062 

.00034 

1 

.00170 

.00108 

i 

/./^y.'.'.'.''\' '.'.'.' v.'.'.'.'. 

'\' 

.00360 

.00190 

.00572 

.00212 

.w^m 

.00126 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.   L.    RIFLED   MORTALS. 

Body  l^o.  25. 


287 


No.  4700. 


Marks,  "^V"^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inclu 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Bloiigiitlon 
per  inch. 

SucconiUve 
elon;£atiou 
per  iiich. 

Permanent 
set. 

SncceuiTO 

l>eriiianeut 

set. 

Bemarkji. 

Total. 

^LT."* 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

18.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

27,130 

Founda. 

1,000 

2,000 

8,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,006 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000  ' 

24,000 

25,000 

27.130 

Inch. 
0. 

.000055 
.000110 
.000160 
.000225 
.000285 
.000345 
.000400 
.000455 
.000525 
.000590 
.0U0055 
.000730 
.000800 
.000895 
.00*1990 
.001090 
.001200 
.001300 
.0014:J0 
.001600 
.001775 
.001095 
.002250 
.002600 

© 

Inch. 
0. 

Inch. 
0. 

Initliil  load. 
Tenafle  strength. 



.000005 

.000U05 



.000030 

.000U25 

.0WK)55 

.000025 

.0000*5 

.000030 

.000140 

.00')055 

.000200 

.000060 

.000300 

.000100 

.000500 

.000200 

. 000810 
.001060 

.000310 
.000250 

Fractured  10^.9  from  neck.    Appearance,  granular. 


Digitized  by  VjOOQIC 
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12-lNCH   B.    L.    RIFLED   MOBTAEa 


:So.  4710. 


Marks,  i^'^S'fp^^' 
Diameter,  l."129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

EloDffatioD 
per  iuch. 

Sucf^ssiye 
elongation 
porincb. 

SncceesiTe 

Remarks. 

Total. 

Per  square 
incn. 

Permjment  permanent 

Pounda. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
24,720 

Pounda. 
1.000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
24,720 

Inch. 
0. 

.000060 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000405 
.000455 
.000510 
.000560 
.000625 
.000095 
.000750 
.000810 
.000890 
.000960 
.001040 
.001120 
.001225 
.001320 
.001450 
.001555 

Inch. 
0. 

.000050 
.000059 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000050 
.000065 
.000070 
.000055 
.000060 
. 000080 
.000070 
.000080 
.001080 
.000105 
.000095 
.000130 
.000105 

Inch.            Inch. 
0.                  0. 

IniUal  load. 
Tensile  stren^rth. 

1 

1 

0. 

.OCOOIO 

.000010 

.000030 

.000020 

.000045 

.cooois 

.000055 

.000010 

.000095 

.000040 

.000145 

.000050 

.000205 

.000060 

.000325 

.000120 

Fractured  11"  from  neck.    Appearance,  granular  j  coarse  spangles. 


Digitized  by  VjOOQIC 


12-1 NCH    B.    h.   RIFLED   MORTARS. 
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Ko.  1070. 
Marks,  ^^^7^ 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads.       1 

Total. 

PersqiiAre 
indi. 

Fouvd$. 

Pounds. 

1.000 

1,000 

•  2,000 

iwo 

3.000 

3,000 

4.000 

4,000 

5,000 

5,000 

6.000 

e,ooo 

7,000 

7,000 

8,000 

8,000 

9.000 

9,000 

10.000 

10,000 

11,000 

11,000 

12,000 

12,000 

1»,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

2:1,000 

24,000 

24,000 

25.000 

25,000    j 

26.000 

28,000 

27,000 

27,000 

28,000 

28,000 

29,000 

29,000 

80.000 

30,000 

31.000 

31,000 

32.000 

32,000 

33,000 

33,000 

34.000 

34,000 

35,000 

85,000 

36.000 

36.000 

37,000 

87,000 

38.000 

38,000 

39,000 

39,000 

40.000 

40,000 

41,000 

41,000 

42,000 

42,000 

43.000 

43,000 

44,000 

44,000 

45,000 

45,000 

48,000 

46.000 

47.000 

47,000 

48.000 

48,000 

49,  UOU 

49.000 

50,000 

50,000 

58,040 

58,040 

_^__     Comproa- 


aion 
incl 


r 


Tnch. 
0. 
.00004 
.OOOOi) 
.00U14 
.00020 
.00028 
.00034 
.00038 
.00046 
.00052 
.00060 
.00066 
.00070 
.00076 
.00083 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00130 
.  00i:t8 
.00144 
.00153 
.00162 
.00174 
.00184 
.00196 
.00212 
.00232 
.00250 
.00274 
.00300 
.003.18 
.00370 


SaecesaiTe  j 


i  SuoceRsive 


comprea    i  Permanent  ;;V";7'll? . 
aionper    j        act.        i  i>«n"fncnt  j 
inch.  I        '**''^- 


.00442 
.00500 
.0a^58 
.00602 
.00646 
.00700 
.00756 
.00836 
.00878 
.00930 
.01012 
. 01078 
.01210 


Remftrka. 


Tneh. 
0. 

.00004 
.00004 
.00006 
.00006 
. 00008 
.00006 
.00004 
.00008 
.00006 
.00008 
.00006 
.00004 
.00006 
.00006 
.0(j006 
.00006 
.  (K)0U6 
.00006 
.00  KM 
.00008 
.00010 

.  OOfOO 
.00008 
.00010 
.00012 
.00010 
.00012 
.00016 
.00020 
.00018 
.00024 
.00026 
.00038 
.00032 
.00028 
.00044 
.00058 
.00058 
.00044 
.00044 

.ooa'M 

.00056 
.00080 
.00042 
.00053 
.000X2 
.00060 
.00132 


Inrh. 
0. 


Inch. 
0. 


Tuitiid  load. 


.  00002 


.00002 


.C0006  I 


.00004 


.00012 


.00006 


.00026 


. 00014 


.00060 


.00034 


.00156  I    .00006 


.00348 


.00192 


.00592  i    .00244 


.(mtm 


UltlniAte  strength. 


Failed  by  triple  flexure. 
H.  Ex,  43 19 


Digitized  by  VjOOQIC 
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12-INCH   B.    L.    RIFLED   MOBTABS. 


Marks,  "^%, 


1^0.  1071. 

TB, 

Length,  10".5? 
Diameter,  1".129. 
Sectional  area,  1  square  inch* 
Gauged  leugth,  5''. 


AppUed  loads. 

Comprefi- 

aion  per 

inch. 

Successivo 
compres- 
sion per 
iucli. 

Peniuineiit 

Successive 

IMimiaiient 

set. 

Remarks. 

Total. 

Per  squAre 
Inch. 

Pounds. 

1,000 

2,000 

3,000 

4,  (MM) 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13. 000 

14,000 

15,000 

16.000 

17.000 

18,  (KM) 

19.000 

20.000 

21,  im 

22,000 

23.000 

24.000 

25.000 

26,000 

27.000 

28,000 

29,000 

:m),ooo 

31.  000 
•    32,000 
33,000 
34,000 
35,  (MM) 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,  COO 
50,000 
69,300 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,  (KM) 
7,WM) 
8,000 
9,000 
iO,  (M50 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36, 000 
27,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
59,300 

Inch. 
0. 

.00002 
. 00010 
.00016 
.  0(M)22 
.00028 
.00034 
.00040 
.00048 
.00054 
.00060 
.00<HJ8 
.0(M)74 
.00080 
.00084 

.0i;090 

.0(M)96 
. 00102 
.00108 
.00116 
. 00122 
.00130 
.00138 
.00146 
. 00154 
.00166 
.  (M)176 
.00188 
.  002(r2 
. 00220 
.  00238 
.00254 
.00280 
.00312 
.00350 
.00392 
.00422 
.00470 
.00528 
.00580 
.00628 
.00682 
.00740 
.00828 
.00872 
.00944 
.01000 
.  01058 
.  01178 
.01308 

Inch. 
0. 

.00002 
.00008 
.00<M)6 
.0(MMI6 
.00006 
.  00<>06 
.00006 
.00008 
.(.I01M)6 
.(M)006 
.00008 
.0(KM)6 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00(K)8 
.0(»006 
.(MMX)8 
.00008 
.00008 
.00008 
.00012 
.00010 
.(MM)12 
.00014 
.00018 
.00018 
.00016 
.00026 
. 00032 
.00038 
. 00042 
.  00030 
.00048 
. 00058 
.00052 
.00048 
.00054 
.00058 
.00088 
. 00044 
.00072 
.00056 
.00058 
.00120 
.00130 

Inch. 
0. 

Itich. 
0. 

Initial  load. 
Ultimate  strengtii. 

.00002 

.  001102 

.00006 

.00004 

' 

.00010 

.00004 

1 

.00016 

.00006 

1 

.  mm 

.00014 

1 

.ooim:8 

.00038 

; 

. 00170 

.00102 

.  00374 

.00204 

.00630 

.00256 

...... ...... 

.01022 

.00392 

1 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH   B.   L.    BULLED   MOETAKS. 
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Ko.  1072. 
Marks,  12  M^TE, 

Length,  10".5! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3.000 
4.000 
5.000 

e.ouo 

7.000 
8,000 
0,U00 
10,000 
11,000 
12.000 
13.000 
14,000 
15,000 
10.000 
17.000 
18,000 
lO.UOU 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
82.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
80.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,000 
50,000 
60.700 


Per  Bouaie 
inch. 


Pound: 
1,000 
2.000 
3,000 
4.000 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21.000 
22,000 
23,000 
24,000 
'  25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
84.000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
59,700 


CompreB* 

Bion  per 

incn. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00036 
.00042 
.00048 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00088 
.00004 
.00100 
.00106 
.00112 
.00120 
.00126 
.00132 
.00140 
.00148 
.00154 
.00162 
.00174 
.00186 
.00196 
.00208 
.00222 
.00240 
.00266 
.00290 
.00310 
.00336 
.00380 
.00412 
.00448 
.00486 
.00520 
.00562 
.00610 
.00654 


.00710 
.00722 
.00736 


SuccesHive 

conipreti- 

aion  per 

inch. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.000(16 
.00006 
.00000 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00012 
.00012 
.00010 
.00012 
.00014 
.00018 
.00026 
.00024 
.00020 
.00026 
.00044 
.00032 
.00036 
.00038 
.00034 
.00042 
.00048 
.00044 
.00a34 
.00022 
.00012 
.00014 


Permanent 
net 


Inch. 
0. 


Saocessiye 
ponuasent 


Semarks. 


Inch. 

0. 


I 


loitial 


.00002 


.OOOIC 


.00008 


.00040 


.00022 


.00210 


.00384 


.00496 


.00052 


.00118 


.00174 


.00112 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-inch  b.  h.  rifled  mortars. 
Body  No.  26. 


No.  4719. 


Marks,  "^bV^ 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applic 
Total. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
ll.OOO 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,870 

>d  loada. 

EloDffation 
per  inch. 

Sucooasivo 
oloDjj^alion 
per  inch. 

Permanent 
sot. 

Succeaaiye 

permanent 

•el. 

Komarks. 

Per  Bouare 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
2.'),  000 
28,870 

Inch. 
0. 
.000050 
.000100 
.000150 
.000200 
.000255 
.000305 
.000300 
.000410 
.000470 
.000540 
.000600 
.000660 
.000740 
.000800 
.000865 
.000950 
.001050 
.001155 
.001260 
. 001395 
.001520 
.001700 
.001K95 
.002100 

Inch. 
0. 

.000050 
.000050 
.000U50 
.00<)U50 
.000055 
.000050 
.000055 
.U00050 
.000060 
.0011070 
.000060 
.000060 
.000080 
.000060 
.000065 
.000085 
.000100 
.000105 
.000105 
.000135 
.000125 
.000180 
.000195 
.000265 

Inch. 
0. 

Inch. 
0. 

lulthaioad. 
Tonaile  atrongth. 



0. 

.000015 

.000015 

.000015 

.000030 

.000060 

.000015 

.000090 

.000030 

.000150 

.000060 

.000240 

.000090 

.000350 

.000110 

.000585 
.000770 

.000235 
.000185 

Fractured,  3".6  fi:om  neck.    Appearance,  granular. 
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BTo.  4720. 
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Marks,  i2MRq,TK, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20''. 


Applied  loads. 


Total. 


Per    ^ 
incl 


Elonsation 
BotiaTe    permch 
Dcn. 


Sucoesiive 
elonsatioD 
permch. 


Penaanent 

set. 


Sncoessiye 

permanent 

set. 


Remarks. 


FotmdM. 

JUOOO 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,810 


Pounds. 

tooo 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,0tf0 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,810 


IfUk. 

0. 

.000050 
.000095 
.000145 
.000195 
.000245 
.000295 
.000350 
.000100 
.000450 
.000500 
.000560 
.000015 
.000680 
.000740 
.000800 
.000875 
.000940 
.001010 
.001095 
.001105 
.001290 
.001400 
.001520 
.001700 


Inch. 
0. 

.000050 
.000045 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000050 
.000050 
.OOOJOO 
.000055 
.000065 
.000060 
.000060 
.000075 
.000065 
.000070 
.000085 
.000100 
.000095 
.000110 
.000120 
.000180 


Inch. 


Inch. 


0. 

^ 

1  , 

.  .000006 

.000005 

i 

.000015 

.000010 

.000030 

.000015 

.000045 

.000015 

.000055 

.000010 

.000095 

.000040 

.000120 

.000026 

.000200 

.000080 

I  Initial  load. 


.000305 
.000410 


.000105 
.000105 


Tensile  strength. 


Fractured  10''.3  from  neck.    Appearance,  granular. 
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12-INCH   B.   L.   EIFLED   MORTARS. 


:So.  1076. 


121CIImTB, 


Marks,       b  ' 
Length,  10".5; 
Diameter,  1".129. 
Sectionalarea,  1  square  inch. 
Gauged  length,  6". 


Applied  loadB. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
incL 

Permanent 
sot. 

Inch. 
0. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  BQuare 
inon. 

Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
82,000 
83.000 
34,000 
85,000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
50.000 
62,520 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
81,000 
32,000 
83,000 
84,000 
35.000 
86.000 
37.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
62,520 

Inch. 
0. 

.00006 
.00012 
.00016 
.00022 
.00026 
.00032 
.00038 
.00044 
.00048 
.00054 
.00058 
.00004 
.00070 
.00076 
. 00082 
.00086 
.00092 
.00098 
.00104 
. OOllO 
.  00116 
.00122 
.00130 
.00136 
.00144 
.00152 
.00160 
.00170 
.00180 
.00196 
.00208 

.00236 
.00260 
.00284 
.00308 
.00340 
.00380 
.00424 
.00468 
.00506 
.00562 
.00608 
.00652 
.00700 
.00742 
.00806 
.00876 
.00984 

Inch. 
0. 

.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.0lK)06 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00016 
.00012 
.00012 
.00016 
.00024 
.00024 
.00024 
.00032 
.00040 
.00044 
.00044 
.   .00038 
.00046 
.00056 
.00044 
.00048 
.00042 
.00064 
.00070 
.00058 

Inch. 
0. 

Initial  load. 



Ultimate  streDgth. 

.00004 

.00004 

.00006 

.00002 

:::::::::: 

.00008 

.00002 

.00012 

.00004 

.00018 

.00006 

1 

, 

.00038 

.00020 

1 

.00088 

.00050 

.00224 

.00136 

1 

1 



.00422 

.00198 

.00672 

.00250 

Failed  by  triple  flexure. 


i 
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Ko.  1077. 


Length,  10"i*. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5*\ 


Applied  loads. 


toUl     ^«„X" 


ComproB- 

Bionper 

incn. 


SaccMsive . 
com  pros-  |  Permanent 
sioo  per  set. 

incn.      I 


Saoceasive 

permanent 

set. 


Bemarks. 


Founds. 
1,000 
2,000 
3,000 
4,000 
5.U00 
6,000 
7,000 
g.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
38,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
85,000 
30,000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
02,580 


Poundt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
02,580 


Inch. 
0. 
.00004 

.00010 
.00014 
.00018 
.00024 
.00030 
.00034 
.OOO.'iS 
.00042 
.00046 
.00054 
.00060 
.00064 
.00070 
.00078 
.00082 
.000B8 
.00094 
.00100 
.00106 
.00112 
.00118 
.00124 
.00134 
.00144 
.00154 
.00162 
.00174 
.00186 
.00200 
.00212 


.00260 
.00288 
.00332 
.00366 
.00416 
.00462 
.00510 
.00558 
.00502 
.00660 
.00722 
.00786 
.00840 
.00882 
.00930 
.00906 
.01078 


InOi. 

0. 
.00004 
.00006 
.00004 
.00004 
.00U06 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.OOU06 
.00004 
.00006 
.0OUO8 
.00004 
.00006 
.OUOOO 
.00006 
.00000 
.00000 
.00006 
.00006 
.00010 
.00010 
.00010 
.00008 
.00012 
.00012 
.00014 
.00012 
.00020 
.00028 
.00028 
.00044 
.00034 
.00050 
.00046 
.00048 
.00048 
.00034 
.00078 
.00062 
.00064 
.00054 
.00042 
.00048 
.00066 
.00082 


Inch. 
0. 


Indi. 
0. 


Initial  load. 


.00004 


.00020 


.00046 


.00122 


.00312 


.00560 


.00820 


.00002 


.00002 


.00026 


.00076 


.00190 


.00248 


.00260 


Ultimate  stranj^tb. 


Failed  by  triple  flexure. 
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12-rNCH   B.   L.   RIFLED   MORTAES. 


No.  107& 


iTRi 


Marks,  '^\^ 

Length,  10".i5; 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Comprea- 

alon  per 

inoh. 

SuccoAsive 

compros- 

sion  per 

inch. 

Permanent 
set. 

SuocesBive 

Seroarks. 

Total. 

FersoMare 

peruiunont 
sot. 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45.000 
46, 000 
47.000 
48,000 
49.000 
50,000 
62,750 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
34,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
62,750 

Inch. 

0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00054 
.00060 
.00006 
.00072 
.00076 
.00084 
.00090 
.00094 
.00102 
.00108 
.00114 
.00122 
.00128 
.00136 
.00144 
.00150 
.00160 
.  00172 
.00182 
.  00200 
. 00212 
.00230 
.00250 
.00286 
.00306 
.0a346 
.00382 
.00410 
.00484 
.00524 
.00556 
.00604 
.00652 
.00718 
.00768 
.00812 
.00854 
.00{'20 
.00966 

Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00(Hi6 
.00006 
.00004 
.00008 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
. 00008 
.(K)008 
.00006 
.00010 
.00012 
.00010 
.00018 
.00012 
.00018 
.00020 
.00036 
.00020 
.00040 
.  00036 
.00t)28 
.00074 
.00040 
.  00032 
.00048 
.00048 
.00066 
.00050 
.00044 
.00042 
.00066 
.00046 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultiinate  strength. 

::::::::::::::::::::: 

0. 

::::::;:::::::":■"'::: 

. 

.00002 

.00002 





.00004 

.00002 



.00012 

.00008 

.00020 

.00008 

.00042 

.00022 

.00120 

.00078 

.00288 

.00168 

.00490 

.00202 

.00718 

.00228 

Failed  by  triple  flexure. 
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Body  Fo.  27. 
No.  4739. 


297 


Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Snc«eftRlve 
elongation 
perlnoh. 

Permanent 
set. 

Suoceasive 

permanent 

set. 

Bemarkfl. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,940 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21.000 

22.000 

23,000 

24,000 

25.000 

25,940 

Inch. 
0. 

.000055 
.000105 
.000155 
.000210 
.000265 
.000325 
.000375 
.000445 
.000500 
.000570 
.000640 
. 000710 
.000790 
.000876 
.000945 
.001010 
.001095 
.001200 
.001330 
.001500 
.001685 
.001915 
.002125 
.002550 

Inch. 

0. 
.000055 
.000050 
.000050 
.000055 
.000055 
.000060 
.000050 
.000070 
.000055 
.000070 
.000070 
.000070 
.000080 
.000085 
.000070 
.000065 
.000085 
.000105 
.000130 
.000170 
.000185 
.000230 
.000210 
.000425 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrengih. 

0. 

.000020 

.000020 

.000050 

.000030 

.0OOU85 

.006035 

.000110 

.000025 

.000130 

.000020 

.000240 

.000110 

.000440 

.000200 

.000785 
.001055 

.000345 
.000270 

Fractured  5^.1  firom  neck.    Appearance^  granular. 
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12-mCH  B,   L.   RIFLED   MORTARS. 


No.  4740. 


Marks,  ^Vt,^''' 
Diameter,  l''.i29. 
Sectional  area,  1  square  inclL 
Length  of  stem,  23'^ 
Gauged  length,  20^', 


AppUed  loads. 

ElonffatioQ 
per  mch. 

SacoeeslTe 
elongation 
per  inch. 

Permanent 
eet. 

Saooeealye 

permanent 

set. 

Bemarks. 

Total 

PerMoare 
inch. 

PimndM. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,580 

Powndt. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24.000 

25.000 

26,580 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000450 
.000500 
.000550 
.000610 
.000665 
.000730 
.000790 
.000850 
.000010 
.000990 
.001060 
.001155 
.001225 
.001325 
.  001410 
.001550 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000055 
.000065 
.000060 
.000060 
.000060 
.000080 
.000070 
.000095 
.000070 
.000100 
.000085 
.000140 

inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000015 

.000005 

.000040 

.000025 

.000055 

.000015 

.000085 

.000030 

.000110 

.000025 

.000170 

.000060 

.000250 
.000315 

.066080 
.000065 

Fractured  at  the  neck.    Appearance,  granular. 
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12-INCH  B.   L,   RIFLED   MOBTABS. 
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12MIUTB. 


Marks,       b  '^ 

Length,  l(y'.6". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  6'^ 


Applied  loads. 


Total 


Per  square 
inch. 


Compres- 
sion per 
Inch. 


Snccessiye 
compres- 
sion per 
inciL. 


rermanest 
set. 


Successive 

permanent 

set. 


Bemarks. 


Pounds, 
1,000 
2,000 

a,  000 

4.000 
5,000 
6,000 
7,000 
6,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,00C 
26,000 
27.000 
28.000 
29.000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
60,100 


Pounds. 

1.000 
2.000 
8,000 
4.000 
6,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
38,000 
34,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,100 


Inch. 
0. 

.C0004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00034 
.00038 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00090 
.00006 
.00102 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00160 
.00170 
.00180 
.00102 
.00212 
.00228 
.00240 
.00272 
.00306 
.00334 
.00366 
.00408 
.00448 
.00500 
.00552 
.00584 
.00646 
.00700 
.00780 
.00822 
.00870 
.00928 
.00982 
.01060 


Inch. 
0. 

.00004 
.00006 
.00004 
.0001)4 
.00006 
.00004 
.00000 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
. 00008 
.00008 
.00010 
.00010 
. 00010 
.00010 
.00012 
.00020 
.00016 
.00018 
.00026 
.00034 
.00028 
.00032 
.00042 
.00040 
.00052 
.00052 


.00062 
.00054 
.00080 
.00042 
.00048 
.00058 
.00054 
.00078 


JncK 
0. 


Inch. 
0. 


Initlalload. 


.00004 


.00004 


.00006 


.00002 


.00008 


.00002 


.00012 


.00004 


.00024 


.00012 


.00050 


.00026 


.00136 


.00086 


.00300 


.00164 


.00546 


.00246 


.00802 


.00256 


Ultlaiate  strangCh. 


Failed  by  triple  flexoie. 
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12-INCH   B.   L.    RIFLED   MOBTABS. 


STo.  1080. 


Marks/^M^R^TR. 

Length,  10".6? 
Diameter,  l'a29. 
Sectional  area,  1  square  inch; 
Gauged  length,  6". 


Applied  loads. 


Total. 


tutma 
acn. 


incl 


Comprea- 

Bion  per 

incb. 


SncccssiTO 

oompree- 

sion  per 

inch. 


Bemarks. 


Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
6.000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32.000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
58,080 


Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13, 000 
14.000 
15,000 
16,000 
17, 000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
68,980 


JneA. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00076 
.00080 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00130 
.00138 
.00146 
.00160 
.00172 
.00178 
.00188 
.00204 
.00220 
.00240 
.00260 
.00300 
.00332 
.00362 
.00402 
.00442 
.00502 
.00552 
.00592 
.00648 
.00692 
.00730 
.00764 
.00880 
.00800 
.00886 
.00902 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
. 00U06 
.09000 
.00008 
.00010 
. 00008 
.00008 
.00014 
. 00012 
.00006 
.00010 
.00016 
.00016 
.00020 
.00020 
.00040 
.00032 
.00030 
.00040 
.00010 
.00060 
.00050 
.00040 
.00056 
.00044 
.00038 
.00054 
.00046 
.00030 
.00026 
.00016 


Inch. 
0. 


0. 


Initial  load. 


.00002 


.00002 


.00010  j 


.00008 


I 


.00020 


.00132 


.00306 


.00508 


.00666 


.00028 


.00084 


.00174 


.00202 


.00158 


Ultimate  strength. 


Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 


12-INCH  B.  L.  RIFLED  MOETARS. 
No.  1081. 


301 


Marks,  "*S?5:.'^^ 
Length,  10",5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Comprea- 

aion  per 

inch. 

Sacoesaive 

compree- 

aion  per 

incfi; 

Fermanent 

set. 

Soccesaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  fiqiiare 
Inch. 

Pounds, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
21|000 
28,000 
29,000 
30,000 
81,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
69,460 

Pounds. 
1,000 
2.000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
33,000 
34,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,460 

Ineh. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00038 
.00044 
.00048 
.00054 
.00058 
.00064 
.00072 
.00076 
.00082 
.00086 
.00094 
.00100 
.00106 
.00114 
.00118 
.00122 
.00130 
.00140 
.00148 
.00154 
.00166 
.00178 
.00192 
.00208 
.00222 
.00250 
.00278 
.00300 

.00368 
.00428 
.00488 
.00638 
.00570 
.00652 
.OOTJO 
.00810 
.00910 
.00978 
.01060 
.01170 
.01300 

Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00004 
.00008 
.0(NX)6 
.00006 
.00008 
.00004 
.00004 
.00008 
.00010 
.00008 
.00006 
.  00012 
.00012 
.00014 
.00016 
.00014 
.00028 
.00028 
.00022 
.000:28 
.00040 
.00060 
.00060 
.00050 
.00032 
.00082 
.00078 
.00060 
.00100 
.00068 
.00082 
.00110 
.00130 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.00002 

.00002 

.00002 

0. 

.00004 

.00002 

.00008 

.00004 

.00012 

.00004 

.00034 

.00022 

.00108 

.00074 

.00288 

.00180 

.00672 

.00284 

.01008 

.00436 

Failed  by  triple  flexure. 


Digitized  by  VjOOQIC 
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12-INCH   B.   L.   BEFLED   MORTABS. 
12-IHCH  B.  L.  KIFLES  MOBTABS. 

Chemical  oompoHHon  ofoaaU%r<m  hodicB, 


Ten- 
sion 
teat 
num- 
ber. 


No.  of 
body. 


Mark  on 
specimen. 


Carbon. 


TotaL 


Graph- 
itic. 


Com- 
bined. 


Manga- 


SiUoon. 


Sul- 
phur. 


Phoa- 
phoruB. 


Copper. 


4549 
4550 

4555 
4556 
4527 
4528 

4559 
4560 

4529 
4530 

4531 
4532 

4573 
4574 

4575 
4576 

4578 
4579 

4580 
4581 

4584 
4585 
4504 
4505 
4618 
4619 
100 

4586 
4587 

4600 
4G01 
4626 
4627 
110 

4596 
4597 
4660 

4670 

4661 

4598 
4599 
4666 
4667 

4604 
4605 
59 
4668 
4660 

4606 
4607 
4671 
4672 

4610 
46U 

4612 
4613 


BT, 

MTi 

BT, 

MT, 

BT,, 

BT,  

MT, 

BT,  

MT, 

BT, 

MT, 

BT,  

MT, 

BT,   

MT, 

BT,   

MT, 

BT,   

MT, 

BT,  

MT, 

BT., 

MT*„ 

BT,i 

MT„ 

MTm  mo.. 

BT, 

MT,  ........ 

BT„ 

M  T„ 

BT„ 

MT«  

MTmMO.. 

BT, 

MT, 

B  T„ 

BT„ I 

Extra  disk.  5 
MT,, 

BT, 

M  T, 

BT„ 

MT„ 

BT, 

M  T 
MT4Md.'"!! 

BT,, 

MO?,, 

BT, 

MT, 

BT., 

BT, 

MT, , 

BT, 

MT, 


2.371 
2.822 

3.285 

8.581 
2.321 
2.358 

8.402 
8.615 

2.286 
2.672 

2.106 
2.492 

2.727 
2.718 

2.322 
2.337 

2.672 
2.508 

2.454 
2.454 

2.356 
2.606 
2.834 
2.874 
2.585 
2.339 
2.091 

2.821 
2.806 

2.394 
2.884 
2.577 
2.577 
2.124 

2.777 
3.070 
2.781 

2.331 

2.282 

2.883 
2  383 
2.727 
2.601 

2.341 
2.301 
2.181 
2.727 
2.781 

2.399 
2.361 
2.836 
2.855 

2.606 
2.808 

2.721 
2.3G7 


2.036 
2.206 

2.137 
2.102 
1.949 
2.066 

2.380 
2.000 

2.032 
2.305 

1.788 
L739 

2.165 
1.857 

1.930 
1.068 

2.187 
2.230 

2.116 
2.353 

2.181 
2.045 
2.131 
2.216 
1.854 
1.827 
1.816 

2.157 
2.052 

2.056 
2.001 
2.127 
2.102 
1.434 

2.007 
1.750 
2.080 

1.576 

1.805 

1.989 
2.203 
1.867 
1.862 

1.884 
1.895 
1.802 
2.080 
2.086 

1.826 
1.805 
1.791 
2.017 

L002 
1.857 

2.181 
2.088 


0.335 
0.616 

1.148 
1.479 
0.372 
0.292 

1.112 
1.615 

0.253 
0.367 

0.412 
0.753 

0.562 
0.856 

0.392 
0.374 

0.535 
0.278 

0.338 
0.101 

0.175 
0.561 
0.703 
0.658 
0.731 
0.512 
0.275 

0.664 
0.754 

0.338 
0.883 
0.450 
0.475 
0.600 

0.770 
1.320 
0.701 

0.755 

0.477 

0.394 
0.180 
0.860 
0.739 

0.467 
0.406 
0.379 
0.647 
0.605 

0.573 
0.556 
1.045 
0.838 

0.614 
0.951 

0.540 
0.279 


0.619 
0.581 

0.554 
0.510 
0.445 
0.450 

0.583 
0.612 

0.480 
0.470 

0.887 
0.374 

0.422 
0.355 

0.810 
0.535 

0.450 
0.445 

0.501 
0.520 

0.482 
0.472 
0.483 
0.512 
0.885 
0.387 
0.400 

0.542 
0.540 

0.470 
0.405 
0.305 
0.315 
0.301 

0.450 
0.431 
0.361 

0.368 

0.374 

0.490 
0.512 
0.426 
0.413 

0.460 
0.620 
0.462 
0.437 
0.420 

0.481 
0.480 
0.497 
0.503 

0.467 
0.475 

0.457 
0.450 


0.868 
0.875 

0.933 
0.080 
0.850 
0.850 

1.174 
1.064 

0.850 
0.850 

0.700 
0.650 

0.700 
0.650 

a  700 
0:700 

0.700 
0.750 

0.090 
0.663 

0.653 
0.655 
0.700 
0.650 
0.800 
0.750 
0.840 

0.653 
0.671 

0.700 
0.700 
0.770 
0.750 
0.800 

0.560 
0.606 
0.765 

0.667 

0.770 

0.800 
0.750 
0.850 
0.760 

0.975 
0.987 
0.900 
0.800 
0.850 

0.933 
0.935 
1.165 
1.081 

0.700 
0.700 

0.870 
0.770 


0.055 
0.051 

0.061 
0.070 
0.066 
0.070 

0.066 
0.060 

0.075 
0.070 

0.081 
0.082 

0.070 
0.088 

0.064 
0.094 

0.092 
0.080 

0.061 
0.078 

0.085 
0.080 
0.079 
0.085 
0.055 
0.055 
0.058 

0.084 
0.082 

0.063 
0.075 
0.045 
0.047 
0.041 

0.070 
0.061 
0.055 

0.055 

0.045 

0.073 
0.072 
0.003 
0.060 

0.072 
0.067 
0.060 
0.064 
0.066 

0.076 
0.072 
0.046 
0.045 

0.068 
0.080 

0.050 
0.058 


0.315 
0.298 

0.296 
0.358 
0.395 
0.415 

0.366 
0.365 

0.502 
0.426 

0.408 
0.374 

0.375 
0.365 

0.382 
0.374 

0.882 
0.368 

0.522 
0.389 

0.395 
0.591 
0.374 
0. 381 
0.415 
0.396 
0.302 

0.350 
0.365 

0.489 
0.378 
0.463 
0.420 
0.515 

0.295 
0.289 
0.40U 

0.414 

0.402 

0.469 
0.603 
0.364 
0.358 

0.405 
0.408 
0.354 
0.730 
0.748 

0.445 
0.415 
0.436 
0.367 

0.878 
0.382 

0.890 
0.849 


0.009 
0.017 

0.013 
0.015 
0.010 
0.012 

0.012 
0.010 

0.018 
0.016 

0.012 
0.015 

0.012 
0.015 

0.010 
0.010 

0.0O8 
0.009 

0.010 
0.009 

0.009 
0.012 
0.008 

o.<xy5 

0.008 
0.007 
0.006 

0.009 
0.006 

0.008 
0.006 
0.005 
0.006 
0.005 

0.006 
0.008 
0.006 

0.005 

0.004 

0.006 
0.006 
0.008 
0.004 

0.005 
0.006 
0.006 
0.005 
0.005 

0.006 
0.008 
0.004 
0.004 

0.006 
0.005 

0.006 
0.004 
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Ton- 
«ion 
teat 
num- 
ber. 

No.  of 
body. 

Mark  on 
specimen. 

Carbon. 

Maiiga- 

Silicon. 

Sol. 
pliur. 

PhOB- 

pboma. 

Copper. 

Total. 

Graph- 
itic. 

Com- 
bined. 

4877 
4678 

4681 
4682 
4715 
4716 

4688 
4684 

4609 

4749 
4750 

4688 
4689 
4753 
4754 

4093 
4694 
4755 
4756 

4687 
4606 

4700 

4710 

244 

4710 
4720 

4739 
4740 

19 
19 

20 

20 
20 
20 

21 
21 

-5 

21 
21 

22 
22 
22 
22 

23 
23 
23 
23 

24 
24 

25 
25 
25 

26 
26 

27 

27 

BT. 

MT. 

B  T, 

2. 252 
2.288 

2  275 

1.903 
1.919 

1  010 

0.349 
0.349 

0.356 
0.436 
0.462 
0.581 

0.488 
0.671 

0.702 

1.080 
1.063 

0.595 
0.597 
0.414 
0.537 

0.510 
0.484 
0.380 
0.460 

0.073 
0.739 

0.455 
0.469 
0.434 

0.692 
0.700 

0.555 
0.458 

0.432 
0.428 

0. 437 

0.882 
0.884 

1   (Ml 

0.050 
0.040 

0.044 
0.046 
0.075 
0.070 

0.060 
0.098 

0.070 

0.070 
0.U65 

0.078 
0.078 
0.050 
0.057 

0.066 

0.380 
0.369 

0.460 
0.368 
0.407 
0.391 

0.403 
0.411 

0.870 

0.361 
0.360 

0.433 
0.411 
0.425 
0.421 

o.asu 

0.010 
0.006 

0.011 
0.012 
0.010 
0.010 

0.006 
0.008 

0.009 

0.000 
0.010 

0.011 
0.008 
0.015 
0.012 

0.012 
0.010 
0.010 
0.015 

0.010 
0.012 

0.006 
0.010 
0.000 

0.000 
0.012 

0.016 
0.012 

Mil, 

BT„ 

MT„ 

BvT, 

2. 222       1. 788 
2.366       1.914 
2.473  .     1.892 

2.424  '     1036 

0.440  1     0.846 
0.348  1    0.874 
0.374  ■    0.658 

0. 445       0-  620 

M  Ti 

MT, / 

Extra  aUk.s 
BT,» 

B  T, 

2.637 

2.979 

2.863 
2.890 

2.536 
2.519 
2.241 
2.328 

2.470 
2.425 
2.140 
2.217 

2.759 
2.590 

2.173 
2.197 
2.146 

2.606 
2.636 

2.273 
2.347 

l.OCG 

2.2n 

1.783 
1.827 

1.941 
1.952 
1.827 
1.701 

1.060 
1.041 
1.810 
1.750 

2.086 
1.851 

1.718 
1.728 
1. 712 

1.914 
1.936 

1.718 
1.889 

0.441 

0.445 

0.379 
0.384 

0.501 
0.497 
0.413 
0.411 

0.432 
0.439 
0.348 
0.433 

0.438 
0.420 

0.400 
0.432 
0.348 

0.342 
0.335 

0.396 
0.400 

0.800 

0.808 

0.940 
0.911 

0.800 
0.800 
0.864 
0.977 

0.882 
0.892 
0.900 

aaoo 

0.886 
0.864 

0.846 
0.827 
0.940 

0.864 
0.817 

0.977 
0.958 

M  T, 

Vil;::::::: 

B  T, 

M  T« 

BTj, 

■B  T, 

0.064=      6.301 
0.063  1      0.381 
0.076        0.371 

0.066         O.affil 

'mJ;::::;::. 

B  T. 

0.070 

0.066 
0.067 
0.074 

0.066 
0.068 

0.070 

0.378 

0.865 
0.880 
0.869 

0.342 
0,368 

0.867 

M  T, 

MT4MO... 

B  T, 

M  t!, 

B  T, 

MI*, 

0.076 

0.360 
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Diagrams  showing  chemical  composition^  tensile  strength,  specific 
grayity,  and  hardness  of  cast-iron  bodies. 

The  faJl  lines  in  the  diagrams  represent  results  obtained  with  the  long 
tension  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted  in 
dotted  lines,  reiecting  from  the  averages  and  indicating  on  the  diagrams 
by  dotted  circles  specimens  which  gave  exceptionally  high  tensile 
strength* 
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SPECIFIC  GRAVITY  AND  HARDNESS  OF  STEEL  U00P8, 

No  tension  tests  of  these  sx>ecimens. 
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'M6  SaVAEE  TDTHED  STEEL  WISE. 

WIRE  FROM  COILS  FOR   USE  ON  lOlNCH  WOOBBRIDGE 

W.  W.  OUN. 

Wire  Manufactured  by  the  Trenton  Iron  Company. 

rejected  coil. 

Mean  sectional  area,  ".1603  x  ".1498  =  .0225  square  inch. 
Specimen  21^  feet  long  between  jaws  of  the  testing  machine. 

No.  6489. 

FIRST  FRACTURE. 

Tensile  strength,  3,273  pounds  =  145,470  pounds  per  square  inch. 
Area  at  fracture,  ";i495  x  ".1493  =  .0223  square  inch. 
Contraction  of  area,  00.9  per  cent. 

Fractured  about  12"  from  middle  of  length.     Appearance  silky, 
oblique. 

Ko.  5490. 

SECOND  FRACTURE. 

Specimen  9  feet  long. 

Tensile  strength,  3,365  pounds  =  149,560  pounds  per  square  inch. 

Area  at  fracture,  ".1492  x  ".1488  =  .0222  square  inch. 

Contraction  of  area,  1.3  per  cent. 

Fractured  39"  from  face  of  jaws.    Appearance  silky,  oblique. 

1^0.  6491. 

THIRD  FRACTURE. 

Specimen  3  feet  9  inches  long. 

Tensile  strength,  3,280  pounds  =145,780  pounds  per  square  inch. 

Area  a4  fracture,  ".1494  x  ".1493  =  .0223  square  inch. 

Contraction  of  area,  00.9  per  cent. 

Fractured  at  middle  of  the  lengtiti.    Appearance  silky,  conoidal. 

825 
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SQUARE  STEEL  WIRE. 
Ko.  6492. 


FOURTH  FRACTURE. 

Specimen  3  feet  10  inches  long. 

Tensile  strength,  3370  pounds  =  149,780  pounds  per  square  inch. 

Area  at  fracture,  ".1490  x  ".1492  =  .0222  square  inch. 

Contraction  of  area,  1.3  per  cent. 

Fractured  at  face  of  jaws.    Appearance  silky,  conoidal. 

Lot  of  five  samples  from  same  coil  of  wire. 


No.  of 

tOBt. 

Bimonftlons. 

flA/>Hrtnfi1 

Tensile  strength. 

Area  at  fracture. 

1 
Contnic-  . 

Width. 

Thick- 
neas. 

area. 

Total. 

Per  square 
inch. 

Uonof    ' 
area. 

5103 
5494 
5195 
5196 
5497 

Inch. 
.1497 
.1497 
.1498 
.1300 
.1407 

Inch. 
.1496 
.1493 
.1492 
.1494 
.1493 

Sq.in. 
.0224 
.0224 
.0224 
.0224 
.0224 

Poundi. 
8,548 
8,572 
2,980 
2,855 
3.585 

Poundt. 
158,390 
159, 460 
133,040 
127,460 
160,040 

Inch.    Inch.   Sq.in. 

.  1486  X.  1486=.  0221 
.I486  X.  1485^.0221 
.1492  X.  1491  =.0222 
.1492  X.  1489  =.0222 
.1486X^1486  =.0221 

PerrU 
1.3 
1.3 
0.9 
0.9 
1.3 

Fractures  silky,  conoidal. 

Nos.  6494-5497  were  taken  from  one  end  of  coil. 

Lot  of  five  samples  from  same  coil  of  tcire» 


No.  of 
test. 

Dimensions. 

Tensile  ntronfrth. 

Area  at  fracture. 

Contrac- 
tion of 
area. 

Width. 

Thick- 
ness. 

isecuoiiai 
area. 

Total. 

For  sfjuare 
inch. 

5498 
5499 
5500 
5501 
5502 

Inch. 
.1496 
.1494 
.1492 
.1496 
.1407 

Inch. 
.1497 
.1497 
.1497 
.1494 
.1493 

Sq.in. 
.0224 
.0224 
.0223 
.0223 
.0224 

Poundi. 
3,548 
1,460 
2,689 
1,960 
1,345 

Poundi. 

158,  .T-H) 
65,  ISO 

12U. 580 
87.890 
60,040 

Inch.    Inch.    Sq.in. 
.  1480  X .  1486  =.  0221 

Per  el. 

1.3 

::::.v;.":;:::;:;:::::::::i;:::::::::i 

...:..::.;.;::;::::::::::i:. ::.::::. 

1 

No.  of 
test. 

Fractures. 

liomarks. 

5498 
5499 
5500 
5501 
5502 

Silky 

Middle  bend  took  natural  curve  of  coil.    Tested  on  3-pin  tixtaro. 

....do 

....do 

....do 

....do 

Nos.  6499-5502  were  taken  from  one  end  of  coil. 

Arrangement  of  pins  in  3-pin  fixture. 
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FOJJB  SAMPLES  OF  ".15  SQUARE  TINNED  STEEL  WIRE  FROM  SAME  COIL. 

^O.  6503. 

Sectional  area,  'M493xl495=.022  square  incli. 
Gauged  length,  10". 


AppUed  loads. 

Id  ganiced  length. 

Romarka. 

Total. 

Per  sqaaro 

Elongation. 

Set. 

Poundt. 
110 
220 
440 
660 

6,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60.000 

70.000 

80,000 

90.000 

100,000 

110,000 

120,000 

130,000 

140,000 

167,860 

0 

Inch, 

0. 

.0025 
.0061 
.0090 
.0136 
.0178 
.0210 
.0262 
.0310 
.0363 
.0420 
.0485 
.0558 
.0649 
.07M 

Inch. 
0. 

Initial  load. 

EUutio  limit. 

Tensile  stronj^th. 
=  1.0  per  cent. 

1         880 

1,100 
1,320 
1,540 
1,760 
1,980 
2,200 
2,420 
2.640 

2,8r;o 

8,080 

.0040 

.0144 
.0199 

.10 

Area  at  fracture,  ".130x'M30=.017  square  inch. 

Contraction  of  area,  22.7  pei  cent. 

Fractured  outside  the  gauged  length.    Appearance,  silky. 

No.  6504. 

Sectional  area,  ''.1500x'M500=.0225  square  inclL 
Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Semarks. 

Total. 

Per  aquaro 
inch. 

Elongation. 

Set. 

Powidi. 

112 

225 

450 

675 

000 

1,125 

1,360 

1,575 

1,800 

2,025 

2.250 

2,475 

2.700 

2,926 

8,150 

3,375 

8,600 

3,746 

0 

Pwndt. 

6,000 

10,000 

20.000 

30,000 

40.000 

50.000 

60,000 

70,000 

80,000 

90,000 

100,000 

110.000 

120,000 

130,000 

140,000 

150,000 

160.000 

166,490 

0 

Inch. 

0. 

.0019 
.0052 
.0087 
.0119 
.0154 
.0187 
.0229 
.0262 
.0300 
.0340 
.0380 
.0420 
.0466 
.0512 
.a'>75 
.0650 

Inch. 
0. 

Initial  load. 

ElaatioUmll 

Tensile  strengtli. 
=  0.1  per  cent. 

.0012 

.0030 

.0008 

.01 

Area  at  fracture,  ".131  x  ".131 =.0172  square  inch. 
Contraction  of  area,  23.5  per  cent. 
Fractured  outside  the  gauged  length  at  the  grips, 
silky. 


Appearance, 
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SQUARE   STEEL   WIRE. 
No.  6606. 


Sectional  area,  ."1498x."1496=.0224  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

In  ganged  length. 

Hcniarka. 

Total. 

Per  sqnaro 
iuch. 

Elongation. 

Set. 

Poufuff. 

112 

224 

448 

672 

806 

1,120 

1,344 

1,568 

1,792 

2,016 

2,240 

2,464 

2,688 

2,912 

3,136 

8,738 

0 

PoundM. 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70.000 
80,000 
90,000 
100,000 
110,000 
120,000 
130,000 
140,000 
160, 875 
0 

IfUh. 

0. 

.0028 
.0069 
.0103 
.0143 
.0182 
.0226 
.0270 
.0318 
.0364 
.0417 
.0471 
.0543 
.0620 
.0727 

Inch, 
0. 

Initial  load. 

£la«Uo  limit 

Tensile  strength. 
« 1.2  per  cent 

.0040 

.0109 
.0169 

.12 

Area  at  fracture  ".146x."146=.0210  square  inch. 

Contraction  of  area,  6.3  per  cent. 

Fractured  at  jaws  of  machine.    Appearance  silky,  oblique. 


Sectional  area,  ".1494  x' 
Gauged  length,  10". 


No.  6506. 
M494=".0223  square  inch. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  Roiiare 
inch. 

Elongation. 

Set. 

Pound: 
112 
223 
446 
6C9 
892 
1,115 

l!561 
1,784 
2,007 
2,230 
2,453 
2,676 
2,899 
3,122 
3,345 

3.a5« 

Pounds. 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
70,000 
80,000 
90,000 
100,000 
110,000 
120,000 
130,000 
140,000 
150,000 
163,950 
0 

IneK 

0. 
.0027 
.0063 
.0101 
.0141 
.0179 
.0213 
.  02r)tt 
.0300 
.0343 
.0389 
.0434 
.0199 
.a'i64 
.0649 
.0771 

Inch. 

a 

IniUalload. 

Elantio  limit. 

Tensile  atrength. 
=  0.2peroeni 



.0033 

.0082 

,02 

Area  at  fracture,  ".131  x  ".130=.0170  square  mch. 

Contraction  of  area,  23.8  per  cent. 

Fractured  at  jaws  of  machine.    Appearance,  silky. 
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FOUB  SPECIMENS  FROM  ADJOINING  PABTS  OF  SAME  WIRE. 

Specimens  marked  —  tested  as  cat  from  coil,  except  slight  straight- 
ening in  rolls. 

Specimens  marked  x  curvature  of  coil  reversed  to  radius  of  18", 
then  nearly  straightened  in  rolls. 


Heat 
test. 

Murks. 

Dimensions. 

<3nftf1n*> 

Tenaile  strength. 

Area  at  flnctnre. 

Contrac- 
tion of 
area. 

Width. 

Thick- 
ness. 

alwea. 

Total. 

Per  square 
inc^. 

6511 
5612 
6513 
5614 

X 
X 

Inch. 
.1496 
.1492 
.1496 
.1402 

Inch. 
.1490 
.1493 
.1401 
.1494 

Sq.In, 
.^23 
.0223 
.0223 
.0223 

Pounds. 
8,148 
3,552 
8,398 
3,604 

Pounds. 
141, 170 
159,280 
152,380 
164,800 

In.     In.   Sq.In. 
.145X.  146=.  0210 
.146X.  146=.  0213 
.148X.  148=.  0219 
.148X.  148=.  0219 

Pereent. 
5.8 
4.6 
1.8 
1.8 

Fractures,  silky,  conoidal  ends. 

SIX  SPECIMENS,  ''.16  SQUARE,  TINNED  STEEL  WIRE  FROM  SAME  COIL, 

Eejected  after  three  breaks  in  the  winding  machine  used  on  the  con- 
struction of  10-inch  W.  W.  gun. 


No.  of 
teet. 

Marks. 

Treatment. 

Dimensions. 

Sec. 
tional 
area. 

Tensile  strength. 

Width. 

Thick- 
ness. 

Total. 

Per  so  nare 

6524 
6525 
5526 
5527 
6528 
6520 

I 
I 

n 
n 
ni 

HI 

}  Taken    from  winding    reel.  C 
>     Curve  of  coll  reversed.          i 
\  Carve  of  coll  reversed  to  ourv-  ] 
5     ature  of  reel  twice.                \ 
\  Curve  of  coil  reversed  to  cnrv-  C 

Inch. 
.1496 
.1490 
.1496 
.1496 
.1405 
.1496 

Inch. 

.1497 
.1497 
.1496 
.1495 
.1496 
.1495 

SqJn, 
.0224 
.0224 
.0224 
.0224 
.0224 
.0224 

Pounds, 
3,704 
3,734 
8,408 
^,285 
3,756 
3.622 

Pvwnds. 
165,300 
166,700 
156,160 
146,650 
167,680 
161,700 

Contraction  of  area  inappreciable. 

Fractures  silky. 

Diameter  of  reel  of  winding  machine  42\". 
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SQUARE   STEEL   WIRE. 


Tensile  test  of  wire  fastening  used  on  Woodbridge  10"  wire- wrapped 
gun. 

".15  square  tinned  steel  wire. 

Ends  secured  in  grooved  blocks  by  expansion  of  metal  by  means  of 
center  punch  into  diilled  pockets. 


OroavB&^ 


-Wire. 


Five  pockets  for  each  wire  end. 
Tensile  strength,  2,948  pounds. 
Fractured  wire  at  first  i)ocket. 

THREE  SAMPLES  ".15  SQUARE  TINNED  STEEL  WIRE,  MANUFACTURED 
BY  R,  H,   WOLFF  ^  CO. 

Straightened  in  rolls  before  testing;  from  coil  of  20"  radius. 

1^0.  6607. 

Sectional  area,  ".1495  x  ".1500=. 0224  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  Houore 
iucn. 

Elongation. 

Set. 

Povndt. 
112 
224 
448 
672 
806 
1,120 

i,:m4 

1,568 
1,792 
2,016 
2. 240 
2,464 
2.688 
2,012 
3, 136 
3.360 
8,584 
3,808 
4,032 
4,256 
4,480 
5,112 

Pound: 
5,'000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
70,000 
80,000 
90,000 
100,000 
110,000 
120,000 
130,000 
140, 000 
150,000 
160,000 
170,000 
180,000 
190,000 
200,000 
238,210 

Tneh. 

0. 

.0024 
.0060 
.0092 
.012.5 
.0159 
.0192 
.  0234 
.0275 
.0314 
.0359 
.0398 
.0444 
.0485 
.0535 
.0592 
.0642 
.0620 
.0684- 
.0772 
.0894 

Jneh. 
0. 

Initial  load. 

Micrometer  distorlMd. 

Elaatio  limit. 

Tennilo  strengtlL 
=0.5  per  cent 

.0023 

.0053 

.0150 

.05 

Area  at  fracture,  ".126  x  ".126 =.0159  square  inch. 

Contraction  of  area,  29.0  per  cent. 

Fractured  outside  the  gauged  length.    Appearance,  silky. 

1^0.  6508. 
Tested  on  3-pin  fixture. 

Sectional  area,  ".1495  x  ".1495 =.0224  square  inch. 
Tensile  strength,  4,610  pounds=205,800  pounds  per  square  inch. 
Area  at  fracture,  ".123  x  ".123 =.0161  square  inch. 
Contraction  of  area,  32.6  per  cent. 
Appearance  of  fracture,  silky. 
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K"o.  5500. 

Tested  on  3-piii  fixture. 

Sectional  area,  ".1508x".1402=.0225  square  inch. 

Tensile  strength,  4,687  pounds=208,3l0  pounds  per  square  inch. 

Area  at  fracture,  ".120x".120=.0144  square  inch. 

Contraction  of  area,  36.0  per  cent. 

Appearance  of  fracture,  silky. 

BEOirZE  FEOM  WATEETOWIT  AESEITAL  FOIJNDET. 

Ko.  6735. 

Specimen  from  a  sample  cast  of  bronze  mixture  to  he  used  for  8-inch  B.  L, 

rifle  carriage  coasting. 


■=^ 


Sectional  area,  .50  square  inch. 

Elastic  limit,  6,800  pounds  =  13,600  pounds  per  square  inch. 

Tensile  strength,  16,640  pounds  =  33,280  pounds  per  square  inch. 

Elongation  in  4  inches,  ".72  =  18.0  per  cent. 

Elongation  of  inch  sections,  ".16,  ".17,  ".21»,  ".18. 

Diameter  at  fracture,  ".72:  area,  .407  square  inch. 

Contraction  of  area,  18.6  per  cent. 

Appearance  of  fracture,  uniform  light  yellow  color. 

(  Copper 87. 00 

Composition  \  Tin 7. 78 

(Zinc 4.85 
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BRONZE, 

BEOlfZE  PEOH  HEW  TOEK  HATT-TAED. 

Fwrm  of  specimens, 
21" 

' 

> 

»j4.  ■■..., 

i 

"'■'''    '^k 

—               x*'            

No.  57C5. 

Marks,  Ai. 

Diameter,  1".875. 

Sectional  area,  2".7C  square  laches. 

Gauged  length,  10". 


Applied  loiidB. 

£lonfi;ation 
per  mch. 

Siicceaflive 
elongation 
per  inch. 

Pennancnt 
set. 

SnccesHive 

pernmnont 

act. 

Bemarka. 

Total. 

Per  aqtiare 
incli. 

Poundt. 
2,760 
5,520 
8,280 
11,040 
13,800 
16,560 
19, 320 
22,080 
24,840 
27,600 
30,360 
33,120 
35.880 
38,640 
41,400 
44,160 

46,920 
49,080 

Pound*. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 
18,000 

Ineh. 

0. 

.00010 
.00019 
.00029 
.00030 
.00050 
.00060 
.00073 
.00089 
.00111 
.00151 
.00210 
.00367 
.00660 
.01436 
.021 

.030 

iMh. 

0. 

.00010 
.00009 
.00010 
.(KWIO 
.00011 
. OOUIO 
.00013 
.O0l»l6 
.Oo:i22 

.00040 
. 00039 
.00157 
. 00293 
.00770 
.00664 

.009 

Ineh. 
0. 

Inch. 

a 

Initial  load. 
Eloatic  limit 

Oracle  A  open  in  snrfaeo 
of  Bteni. 

Tensile  strength. 

.00003 

.00003 

.00027 

.00024 

General  summary. 


Tensile  BtrenKth  per sqnare inch  of  orieinal  section pounds.. 

Blastic  limit  per  square  inch  of  original  section do... 

Blongation  per  inch  after  mptii  ro inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  percent  of  original  section 

Character  of  broken  surface vesicnlnr,  the  color  varying  from  light  to  dark  yellow 

Blongation  of  inch  sections. .".  06,  ".  04, ".  06, ".  05, ".  12*, ".  06, ".  04, ".  03, ".  03, ".  03,  ".  04, ".  08, ".  02,  ".  01 

i  Copper 87.00 
Tin 10.24 
Zlno 2.02 


laooo 

7,(KW 

.043 

.00060 

.065 

6w9 
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No.  57C6. 

Marks,  At. 

Diameter,  1".875. 

Sectional  area,  2.76  square  inches. 

Gauged  length,  10^'. 


Appli 
Total. 

DdloadB. 

Per  Booare 
inch. 

Elongation 
per  inch. 

SaRooHnivo 
elongation 
per  inch. 

Permanent 
vet. 

Socx^easive 

permanent 

aet. 

Bemarka. 

Poiinrf«. 
2.760 
5.520 
6.280 
11,040 
13.800 
16,560 
19,320 
22,060 
24,840 
27,600 
30,360 
38,120 
35.880 
38,040 
41,400 
44,100 
46,700 

FoundM. 
1.000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
10,920 

Inch. 
0. 

.00011 
.00022 
.00032 
.00048 
.00054 
.00066 
.00081 
.00103 
.00139 
.00204 
.00344 
.00642 
.01110 
.  01910 
.029 

Inch. 

a 

.00011 
.00011 
.00010 
.00011 
.00011 
.00012 
.00015 
.00022 
.00036 
.00065 
.00140 
.00298 
,00468 
.00800 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Klaatic  limit 

Tenailo  strength. 

.00003 

.00003 

.00045 

.00012 

.01745 

.01700 

Oeneral  summary. 


Tenaile  strength  per  square  inch  of  original  section ponnda. 

£lastio  limit  per  sqnare  inch  of  original  section do... 

Elongation  per  inch  after  ruptnre,  in  14  inches inch . . 

Elongation  per  inch  nnder  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  ruptare do... 

Reduction  in  area  after  rnptnre,  per  cent  of  original  section 

PoAttion  of  rapture " at  neck 

Character  of  broken  surface irregular,  Tarying  in  color  from  light  to  dark  yellow 

Elongation  of  inch  secUona.... ".04,  ".01,  ".03,  ".03,  ".02,  ".05,  ".02,  ".04,  ".03,  ".04,  ".05,  ".03,  ".M,  ".05 


16,920 

7,  COO 

.034 

.00006 

.035 

3.6 
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BROKZE. 


No.  6707. 
Marks,  B. 

Diameter,  l."875. 

Sectional  area,  2.76  square  inches. 

Gauged  length,  10''. 


Applied  loads. 

Elongation 
por Inch. 

SacceMive 
elooj^ation 
per  inch. 

Permanent 
«et. 

SnccesBire 

peniianent 

set. 

Remarks. 

Total. 

Per  eqnaro 
inch. 

Pounds. 
2.760 
5. 520 
8,280 
11,040 
13,800 
10,560 
)9, 320 
22,080 
24,840 
27.600 
30,360 
33, 120 
35.880 
;«,  640 
41,400 
13,800 

Paunda. 
1,0<K) 
2,0UO 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
15,870 

.00011 
.00021 
.00031 
.00041 
.00062 
.00062 
.00074 
.60000 
.00110 
.00151 
.00253 
.  0031O 
.00710 
.01250 

Inch. 
0. 

.00011 
.00010 
.00010 
.00010 
.00011 
.00010 
.00012 
.00*16 
.00020 
.00041 
.00102 
.  00142 
.00315 
.00540 

Inch. 
0. 

Inch, 
0. 

Initialla-ul. 

.00002 

.00002 

Elastic  limit 

.00022 

.00020 

■  .01101 

.01079 

Tensile  strength. 

1 

General  iummary. 


15.S70 

8,000 

.010 

001)71 


rennile  utrength  per  sqnare  incli  of  ori^rinal  section ponnds. . 

Klaatic  limit  i>er  snaare  inch  of  original  sect  ion do. . . 

Elongation  per  inch  after  rupture,  in  14  inches inch.. 

^elongation  per  inch  under  strain  at  elastic  limit do. . . 

Bcduction  in  diameter  at  point  uf  rupture inapproiMAble 

Character  of  hrolcen  surface irregular,  color  vsriablo.  li;:ht  lavender  to  cupper  c<duivd 

Elongation  of  inch  sections. . .  ".  02, ".  01, ".  01,  ".  02,  ".  OO,  ".  01,  ".  ol,  ".  02,  ".  01 ,  ".  00,  ".  01, ".  ol,  ".  01,  ".  00 

C  Copuer 8&98 

Composition <  Tin o.iiu 

tZiuc 4.09 
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No.  67G3. 

Marks,  O. 

Diameter,  1''.875. 

Sectional  area,  2.76  square  inches. 

Gauged  length,  10". 


Applied  loads. 

Elon^fttiou 

Successive 

eliingatlou 

pur  inch. 

Pennanent 
•et. 

Siicceflsivo 

ponnanttut 

set. 

RemarkB. 

TotAl. 

Persqaare 
inch. 

Poundi. 
2,760 
5,520 
8,280 
11,040 
13,800 
16,500 
19.320 
22,l«0 
24.840 
27,600 
80,300 
83,120 
85,880 
88,640 
41,400 
44,160 
46,920 
49,680 
52,440 
55,200 
57,700 

Pounda. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
20,900 

Ineh. 
0. 
.00010 
.00020 
.00030 
.00040 
.00052 
.00J67 
.00090 
.00140 
.00294 
.00643 
.01535 
.025 

.040 
.058 
.070 
.084 
.100 
.116 
.133 

Ineh, 
0. 

.00010 
.00010 
.00010 
.00010 
.00012 
.00015 
.00023 
.00050 
.00154 

.oo:U9 

.00892 

.00965 

.0C9 

.012 

.012 

.012 

.014 

.016 

.016 

.017 

Inch. 
0. 

Ineh. 
.0 

Initial  load. 

.C00i>3 

,00003 

1'nastic  limit. 

.00213 

.00210 

TerpiTe  strength. 

General  tummary. 

Tensile  streni^h  p«r  sqnare  inch  of  orieinal  section pounds . .    20. 000 

Elastic  limit  per  square  inch  of  original  siM^tiou do. . .      6, 000 

£lon|;ation per  inch  after  rupture,  in  14  inches inch..        .138 

IClongation  per  inch  under  strain  at  elastic  limit do...    .00052 

Reduction  in  diamot«r  at  point  of  rupture do...        .195 

Reduction  in  area  after  rupture,  per  oeut  of  orif^nal  section 19. 6 

Character  of  broken  surface irregular,  copper-colored  and  brown.    Numerous  cracks  deToloped 

in  the  surlaco  of  ntem. 
".14,  ".13,  ".12,  ".13,  ".14,  ".12.  ".14,  ".27»,  ".14.  ".14.  ".10.  ".11.  ".13 


Elongation  of  inch  sections. 

c«»p««u«. {i^'l!::.::;;::;:;;;;;;:::/.:::;;:::;:::;:::::;;;;;:;;;;;;;:;:;;::;:::;;;:;;   VA 
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8-WCn  B.   L.   BIFLE  BARBETTE   CARRIAQE. 
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8-INCH   B.  L.  RIFLE   BARBETTE   CARRIAGE. 
No.  5707. 
Material  for  nuts  for  8"  B.  L.  rifle  barbette  carriage. 
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Sectional  area,  .25  square  incli. 

Elastic  limit,  10,980  i)ound8=43,920  pounds  per  square  inch. 

Tensile  strength,  14,770  pounds=59,080  pounds  per  square  inch. 

Elongation  in  2  inches,  ".76=38  per  cent. 

Elongation  of  inch  sections,  ".48»  ".28. 

Diameter  at  fracture,  ".35.    Area,  .0902  square  inch. 

Contraction  of  area,  61.5  per  cent. 

Appearance  of  fracture,  line  silky. 

H.  fix.  43 ^22 
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8-INCH  B.  L.  RIFLE   BARBETTE   CARRIAGE. 
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3.2-INCH   FIELD    GUN   CAKRIAGES. 
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341 


CHBMICAL  COMPOSITION  OF  STEEL  PLATES  FROM  THE  SPEINOFIELD 
ABMOBY,  REPRESENTING  METAL  FOR  S, 2-INCH  FIELD  GUN  CAR- 
RIAGES. 


Ten- 
ftion 
test 
nnm- 
ber. 

Marks. 

Carbon. 

Manga- 
nese. 

Silicon. 

Sul- 
phur. 

Phos- 
phorus 

Cop- 
per. 

Semarks. 

Total. 

Graph- 
itic. 

Com- 
bined. 

6423 
5425 
5426 
5440 
5442 
5443 
5447 
5612 
5616 

78 
80 
81 
95 
97 
98 
102 

0.261 
0.218 
0. 217 
0.187 
0.290 
0.200 
0.160 
0.160 
0.380 

1.848 
1.200 
1.130 
1.180 
2.128 
1.142 
0.896 

0.033 
0.021 
0.035 
0.030 
0.032 
0.030 
0.034 
0.  a'{8 
0.101 

Tension  teats  of 

}   publUhed  in  Re- 
port of   Tests, 
1891. 

J 

1 

115 
119 

b.m 

0.400 

6.6i6 

0.011 

0.1:3 
0.103 

0.064 
0.058 
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342  12-INCH   MORTAR   CARRIAGE   PISTON  ROD. 

STEEL  F£OH  PISTOH  £0D  FOE  IIMHCH  HOETAB  CAEEIAOE. 

No,  4571. 
.  Marks,  P  E9  B.  L.3 
Diameter,  ".600. 
Sectional  area,  .196  square  inch. 
Gauged  length,  2". 


AppUed  loada. 

Elonntion 
per  inch. 

Sacoessive 
eloDffation 
per  Inch. 

Permanent 
aet. 

Sncceaaive 

permanent 

set. 

Bamarka. 

Total. 

Persqaare 
inoh. 

Pounds. 
196 
960 
1,960 
2,940 
8,920 
4,900 
5,880 
6.860 
7,840 
8,820 
9,800 

10,192 
10,388 
10,584 
10,780 
18,110 

Pounds. 
1,000 
5.(00 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
92.400 

Ineh. 
0. 

.000100 
.000350 
.000500 
.000600 
.000850 
.000950 
.001100 
.001200 
.001360 
.001550 
.009700 
.010050 
.010400 
.011250 
.012500 

Inch. 
0. 
.000100 
.000250 
.000150 
.000100 
.000250 
.000100 
.OOOlfO 
.0001U0 
.000150 
.000200 
.008160 
.000350 
.000350 
.000850 
.001250 

Inch. 
0. 
0. 

Inch. 
.0 

Initial  load. 

Blaatic  limit. 
Tenalle  atrength. 

0. 

0. 

0. 

General  eummartf, 

Tenaile  strength  per  aqaare  inch  of  original  section poands..    92,400 

Ifilastic  limit  per  sqnare  inch  of  original  section do . . .    50, 000 

Elongation  per  inch  after  rupture inoh . .        .  210 

^ongation  per  inch  under  strain  at  olaatic  limit do. . .  .  001550 

Seduction  in  diameter  at  point  of  rupture do...        .090 

Reduction  in  area  after  rupture,  per  cent  of  original  section 32.0 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface '. silky 

Elongation  of  inoh  sections  ".26*,  ".16 
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12-INCH  MORTAB   CARRIAGE   PISTON   ROD. 

No.  4572. 

Marks,  P  Bi  M  L3 

Diameter,  ".600. 

Sectional  area,  196  square  inches. 

Oagaed  length,  2". 
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Elonjration 
per Inch. 

Snocesnive 

Permiineiit 
•et. 

8aco«Mive 
set. 

Bemarks. 

Totel. 

Persqaare 
inch. 

•loneation 
perlnoh. 

Poundt. 
106 
080 
1,060 
2.040 
3.020 
4,000 
5,880 
6,860 
7,840 
8,820 
0,408 
0,604 
0,800 
0,006 
10,102 
10,388 
10,584 
10,780 
17,400 

Pottfub. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
48.000 
40,000 
50,000 
51,000 
68,000 
58,000 
54,000 
55,000 
80.230 

Inch, 

.0 

.000100 

.000200 

.000350 

.000600 

.000850 

.001100 

.001300 

.001500 

.001660 

.001800 

.001850 

.003250 

.012750 

.013250 

.013800 

.014750 

.016000 

Inch. 
.0 

.000100 
.000100 

Inch. 

.0 
.0 

Inch. 
.0 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

.0OU15O 

.000230 
.000250 
.0002.50 
.000200 
.000200 
.000050 
.000150 
.000050 
.001400 
.000500 
.000600 
.000550 
.000050 
.001250 

.000050 

.000050 


.000050 

.0 

General  eummary. 

Tensile  strength,  per  square  inch  of  original  section pounds..    80,230 

Slastio  limit,  per  square  inch  of  original  section do...    40,000 

Klongatiou  per  inch  after  rupture inch . .       .260 

mongation  per  inch  under  strain  at  elastic  limit ,.do..  .001850 

Reduction  in  diameter  at  point  of  rupture do..       .150 

Reduction  in  area  after  rupture,  per  centum  of  original  section 51.0 

Poeition  of  rupture r'Aomneck 

Character  of  broken  snrfsoe silky 

Blongation  of  inch  aeotions ".37*,  ".lo 
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BAIL    FOR   10-INCH   RIFLE. 


STEEL  FROM  BAIL  FOR  lO-DTCH  R  L.  RIFLE. 


e^" 


No.  5547. 
Diameter,  ".564. 
Sectional  area,  .25  square  ineh. 

Elastic  limit,  12,540  pounds  =  50,160  pounds  per  square  inch. 
Tensile  strength,  15,910  pounds  =  73,640  pounds  per  square  inch. 
Elongation  in  2  inches,  ".76=38.0  per  cent. 
Elongation  of  inch  sections,  ".23,  ".53.* 
Diameter  at  fracture,  ".34;  area  .091  square  inch. 
Contraction  of  area,  63.6  per  cent. 
Appearance  of  fracture,  fine  silky. 


No.  4577. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  2". 


AppUecl  load. 

SiicceHBive 

-n^_-.  «„».«. 

Socoesaive 
set. 

Kemarka. 

Total. 

Per  saaare 
inch. 

^^"???r  ^^^-  ""— ■ 

Pounda. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
9,500 
9,750 
10.000 
10,250 
10,500 
10,750 
11,000 
15,710 

PoundM. 

1,000 

5,000 

10,000 

20,000 

30,000 

35,000 

.  38,000 

39,000 

40,000 

41,000 

42,000 

43,000 

44,000 

62,840 

Inch. 
0. 
.000100 
.000350 
.000600 
.000950 
.001100 
.001300 
.001350 
.005350 
.007000 
.018000 
.019000 
.020250 

Inch. 
0. 

.000100 
.000250 
.000250 
.000350 
.000150 
.000200 
.000050 
.004000 
.001650 
.011000 
.001000 
.001250 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

\ 

Elaatic  limit. 

0. 

Tensile  strength.  . 

1 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds . .    02,  840 

Elastic  limit,  per  square  inch  of  original  section do. . .    89.  000 

Elongation  per  inch  after  rupture inch..       .350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001350 

Keductionindiameterat  point  of  rupture do...       .  164 

Eeduction  in  area  after  rupture,  per  centum  of  original  section 49. 7 

Position  of  rupture at  middle  of  st«m 

Character  of  broken  surface sillcy 

Elongation  of  inch  sections ".35*,  ".35* 
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RIFLE-BARREL  STEEL  FROM  SPRINGFIELD  ARMORY 


VOR 


BARRELS  .30  AND  .45  CALIBER, 
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RIPLE-B.4RREL   STEEL. 

No.  4583. 

Marks,  • 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


847 


AppUed  loads. 

EloDgfttioii 
perlnoh. 

Saocessiye 
elongation 
perinch. 

Penoanent 
set. 

Suceesaive 
set. 

Bemarks. 

Total. 

Per  square 

Povtufo. 

250 

1,260 

2,500 

8,750 

6,000 

6,260 

7,500 

8,750 

10,000 

11.250 

12,500 

18,500 

18.750 
14,000 
14.250 
14,500 
14,750 
15,000 
26,600 

Powndt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 

54,000 

55,000 
56.000 
57.000 
58,000 
59,000 
60,000 
106,760 

Ineh. 
0. 
.     .000067 
.000267 
.000433 
.000633 
.000867 
.001033 
.001200 
.001400 
.001567 
.001733 
(   .001938 
I   .008000 
.008200 
.008600 
.009000 
.009833 
.010333 
.011000 

Ineh. 
0. 
.000067 

Ineh. 
0. 

Ineh. 
0. 

Initfalload. 

1  Elastic  limit. 
TensUe  strength. 

.000200 

.000166 
.000200 
.000234 
.000166 
.000167 

0. 

.000200 
.000167 

.000033 

.000033 

.000166 
.000200 
.006007 
.000200 
.0Q040U 
.000400 
.000833 
.000500 
.000667 

.000033 

0. 

General  Bummary. 


TensUestrengthper  square  inch  of  original  section pounds.. 

Ifilastio  limit  per  so nare  inch  of  original  section do . . . 

Elongation  per inon  after  rupture dp... 

Elongation  per  inch  under  strain  at  elastic  limit inch.. 

Reduction  in  diameter  at  point  of  rupture do. .. 

Kednctioa  in  area  after  rupture,  per  centum  of  original  section 

Position  ot  rupture 1".18  from  neclc 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  at  the  cirouniferenne 

Elongation  of  inch  sections , ".11,  ".21*.  ".IS*' 


106,760 

54,000 

.1667 

.001999 

.084 

27.6 
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RIFLE-BARREL   STEEL. 


Fo.  4589. 
Marks,  •  • 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  ^". 


Applied  loads. 

Elonntion 
per  Inch. 

Successive 
elou^ation 
per  inch. 

PermaDent 
set. 

Sacoessive 

Remarks. 

Total. 

Per  nqnare 
Inch. 

Pound*. 

250 

1,250 

2,500 

3.750 

5.000 

6.250 

7,500 

8,750 

10.000 

11,250 

12,500 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14.750 

15.000 

15.250 

15.500 

28,470 

Pound*. 

1,000. 

5,000 
10,000 
15.000 
20,000 
26,000 
80,000 
36.000 
40,000 
46,000 
60,000 
62,000 
53,000 
64,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
113,880 

IneK 
0. 

.000067 
.000267 

.000633 
.000833 
.001000 
.  001167 
.001333 
.001500 
. 001700 
.001767 
.001833 
.001900 
.001933 
.001967 
.002033 

.008267 
.008700 
.008033 
.009433 

IfUih. 

0. 

.000067 
.000200 
.000166 
.000200 
.000200 
.000167 
.000167 
.000166 
.000167 
.000200 
.000067 
.000066 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elasticlimit. 
Tensile  strength. 

0. 

0. 

.000067 



.000033 
.000034 
.000006 
.005800 
.000434 
.00U433 
.000233 
.000500 



General  Bummary, 


Tensile  strength  per  square  inch  of  original  section pannds.. 

Elastic  limit  per  souare  inch  of  originiu  section do. . . 

Elongation  per  incn  after  rapture inch . , 

Elongation  per  inch  under  ptrain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rujiture do. . . 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture I'MO  ftom  neck 

Character  of  broken  surfaco granular  radiating  from  a  dull  spot  at  the  circumferenoe 

Elongation  of  inch  aeoUona 'M0/U7,'M7* 


113. 8W> 

57.000 

1467 

.002033 
.074 
24.6 
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RIFLE-BARREL    STEEL. 
No.  4590. 
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Marks,  •    •    • 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per Inch. 

Snccessive 
elongation 
p(>rinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Eemarks. 

Total. 

Per  square 
Inch. 

PoundM. 
250 
1,250 
2,500 
8,760 
5,000 
e,250 
7.500 
8,750 
10,000 
11,260 
12,600 
12,750 
18,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15.500 
25,050 

Poundg. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
46,000 
50,000 
51, 000 
52,000 
53,000 

.  64,000 
55.000 
56.000 
57;  000 
58,000 
50,000 
60,000 
61,000 
62,000 
100,200 

Inch, 
0. 

.000067 
.000267 
.000433 
.000600 
.000767 
.0009M 
.001100 
.001300 
.001500 
.001700 
,001733 
.0017C7 
.001800 
.001833 
.001900 
. 001933 
.001967 
.002267 
. 012733 
.  013200 
.013900 
.014667 

Tnch. 
0. 
.000067 
.000200 
.000106 
.000167 
.  000167 
.000166 
.  000167 
.000200 
.000200 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.  000033 
.000034 
.000300 

.wmm 

.000467 
.000700 
.000767 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elnstic  limit. 
Tensile  strength. 

... 

0. 

. 

.[.      ... 

1             .  .  . 

:::::.;.. .J 



1 ! 

General  nummary. 


Tensile  strength  per  square  inch  of  original  section I>oundR 

Klastic  limit  per  sanore  inch  of  original  sec  lion do. , 

Klongation  per  inon  after  rupture inch 

Klongstion  per  inch  under  strain  at  elastic  limit do. 

Heduction  in  diameter  at  point  of  rupture do. 

Redaction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 1". 20  from  neck 

Character  of  broken  surface silky,  in  part  intersperse  d  with  fine  granulation 

Elongation  of  inch  sections ".10,  ".22*,  ".20*^ 


100,200 

57,000 

.1733 

. 001067 

.094 

30.6 
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BIFLE-BARREL   STEEL. 


No.  4591. 

Marks  .... 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

E1oii|;ation 
per  inch. 

Sncceasive 
elongation 
per  inch. 

Permanent 
ftet. 

SnooesBive 

Remarka. 

Total. 

Pound*. 

250 

1,250 

2,500 

3,750 

5,000 

.6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,600 

14,750 

15,000 

19,680 

Persqaare 
inch. 

permanent 
set. 

Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
60,000 
51.000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
5d,000 
60,000 
78,320 

Inch. 
0. 

.000100 
.000300 
.000467 
.000633 
.000800 
.000967 
.001167 
.001.367 
.001533 
.001700 
.001733 
.021600 
.022333 
.024067 
.025067 
.026500 
.028067 
.029833 
.  032000 
.034000 

Inch. 
0. 
.000100 
.000200 
.000107 
.000166 
.000167 
.000167 
.000200 
.000200 
.000166 
. 000167 
.000033 
. 019667 
.  000733 
.001734 
.001000 
. 001433 
.001567 
. 001766 
.002167 
.002000 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalloiid. 
Elaatic  limit. 

::::::::::::  ::::::: 

0. 

1 

Tensile  strength. 

1 

1 

-l 

General  summary. 

Tensile  ntrenfj^lh  per  square  inch  of  original  sect  Ion pounds . .    78, 320 

Elastic  limit,  per  square  inch  of  original  section do. . .    51, 000 

Elongation  per  inch  aft-er  rupture *. inch . .        .  260 

Elongation  per  inch  under  strain  of  elastic  limit '. do...  .0017SI3 

Redaction  in  diameter  at  point  of  rupture .• do. . .        .  154 

Reduction  in  area  after  rupture,  per  centnm  of  original  section 47.2 

Position  of  rupture 1".  46  ftpora  neek. 

Character  of  broken  surface fine  silky. 

Elongation  of  Inch  gections ".  17. ".  37*. ".  24 
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BIFLE-BAKREL   STEEL. 
No.  4623. 
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Mark  A. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneatton 
per  inch. 

Soccessiye 

Permanent 
act. 

Suooeeaive 

permanent 

set. 

Remarks. 

ToUl. 

Per  Bquare 
inch. 

elongation 
per  inch. 

PoftndB. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,600 
13.750 
14,000 
14,250 
14,500 
14,750 
19,000 
16,250 
17,880 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40.000 
46,000 
60,000 
61,000 
62,000 
63,000 
64,000 
55,000 
58.000 
67,0tH) 
68.000 
50,000 
80.000 
81,000 
71,440 

Ineh. 
0. 

.000100 
.000300 
.000087 
.001000 
.001187 
.001387 
.001538 
.001700 
.001733 
.0017*7 
.001800 
.001833 
.001887 
.001000 
.033333 
.  030333 
.038000 
.042000 
.045887 

Inch. 
0. 

.000100 
.000200 
.000387 
.000333 
.000187 
.000200 
.000168 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.031433 
.003000 
.001867 
.004000 
.003667 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

-.000038 

—.000033 

—.000038 

0. 

0. 

.000033 

1 

:::::i ::;;.::. 

I  LiHtic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    71,440 

Elastic  limit  per  square  inch  of  original  section do 56,  COO 

Elongation  per  inch  after  nipture inch..      .2800 

iSlongation  per  inch  under  strain  at  elastic  limit do OOieoo 

Reduction  in  diameter  at  point  of  rupture do 1 44 

Reduction  in  area  after  rupture,  per  centum  of  original  section 44. 8 

Poeition  of  rupture 1".5  ftorn  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20,  ".40*,  ".18 
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RIFLE-BARREL   STEEL. 


No.  4624. 

Marks,  B  I. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elofiffadon 
per  Inch. 

SnceeMiye 
elongation 
per  inch. 

Permanent 
Bet. 

Snoce8si%*e 

permanent 

aet. 

Kemarka. 

Total. 

Per  square 
inob. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

13,750 

15,000 

16,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19.600 

10,750 

20.000 

20,250 

20,500 

28,:«0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
56,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
78,000 
78,000 
70,000 
80,000 
81,000 
82,000 
113,280 

Inch. 
0. 

.000100 
.000.333 
.000667 
.001033 
.001367 
.001567 
.001733 
.001900 
.002100 
.002133 
.002200 
.002267 
.002333 
.002400 
.002433 
.002567 
.002667 
.002767 
.015667 
.016333 
.017167 
.018500 

Inch. 
0. 

.000100 
.000233 
.000334 
.000366 
.000334 
.000200 
.000166 
.000167 
.000200 
.000033 
.000067 
.000067 
.000066 
.000067 
.000033 
.000134 
.000100 
.000100 
.012900 
.000666 
.000834 
.001333 

Tn^h. 
0. 
0. 

Inch 
0. 

Initialload. 
Elaaticlimit 

0. 

0. 

0. 



1 

1 

; 

•    i 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inob  of  original  section pounds. .  113,280 

Elastic  limit  per  square  inch  of  original  section do. . .     72,  ««0 

Elougntion  per  inch  after  rupture iucli . .       .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. .     .  00243) 

Keduction  in  diameter  at  point  of  rupture do. . .        .  lOi 

Reduction  in  area  after  rupture,  per  centum  of  origiual  section 33. 5 

Position  of  rupture 1".19  from  neck 

Character  of  broken  surface silkv,  cap.8baped 

Elongation  of  inch  tectiona ".08,  ".18*,  ".19» 
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Marks,  B  Is 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppHodloftds. 

Elonpttion 
per  inch. 

Siiccosiilve 

Permanent 
set. 

Surceiwive 

permanent 

i»ot. 

Remarks. 

Totd. 

Per  S(iaar« 
incn. 

elon^Ation 
per  inch. 

Povndt. 
250 
1,250 
2,500 
5.000 
7,500 
10,000 
11,250 
12,500 
13,750 
15.000 
15,500 

16,000 

16,250 
16.500 
16,750 
17.000 
17,250 
17,500 
21,840 

Pounds, 

l,00t) 
6,000 
10,000 
20,000 
80,000 
40,000 
45.000 
50,000 
55,000 
60.000 
62,000 

64,000 

65,000 
66.000 
67.000 
68,000 
60,000 
70,000 
87,360 

Inch. 
0. 

.000133 
.000:i33 
.000700 
.001000 
.001367 
.001567 
.001767 
.001933 
.002133 
.002233 
C .  002;J00 
{.022400 
.024000 
.025600 
.027267 
.028333 
.  am333 

Inch. 
0. 
.000133 

Inch. 
0. 
0. 

tneh. 
0. 



Initial  load. 
Elastic  limit 

.000200 
.000367 
.O'W'JOO 
.000:W7 
.000201» 
.000200 
.000  J  66 
.000200 
.OOOiOO 
.000007) 

.010100  5 

.001600 
.001600 
. 001667 

1 

.66iM)33           .666633 

.  666*m  1  6. 

.000033    1    0. 

1 

, 

.001066 
. 002000 
. 002000 

Tensile  strength. 

1                        1 

General  aiimmarif. 

Tensile  strength  per  sqnare  inch  of  orijdnal  section pounds . .    87, 300 

Elastic  limit  per  saaaro  inch  of  original  section do . . .    64, 000 

Elongation  per  incn  after  ruptnre inch . .      .  21100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002300 

Reduction  in  diameter  at  point  of  rupture do...        .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rnpture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sectiona ".14,  ".41*,  ".14 

H.  Ex.  43 ^23 
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RIFLE-BARREL    STEEL. 


No.  4676. 

Marks,  A  Ii 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtli,  3". 


AppUed  loads. 

p«r  Inch. 

elongatiou 
perlQck. 

Tneh. 
0. 

.000100 
.00021)0 
.000333 
.000334 
.000233 
. 000133 
.000234 
.006900 
.  000200 
.000233 
.0004.33 
.OUllOO 
.000634 
.001266 
.000734 
.000600 

Permanent 
set. 

SiicoeesiTe 

net. 

Bemarka. 

Total. 

Per  HGuare 
incli. 

Poun  da. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
11,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
13.000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21.280 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
35,000 
40,000 
45,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62.000 
64,000 
66.(XK) 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,120 

Inch. 
0. 

.000100 
.000800 
.000638 
.000067 
.001200 
.001833 
.001567 
.008467 
.008667 
.008900 
.009333 
.010433 
.011067 
.012333 
.013067 
.013667 
.015033 
.018333 
.020400 
.022800 
.025000 
.  0V8167 
.031000 
.0350 
.0400 
.0467 
.0500 
.0567 
.0687 
.0738 
.0867 
.1067 
.1867 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit:  load  feU. 

0. 
0. 

1 

1 

1 

.002266 
.002400 
.002007 
.002400 
.  00220U 
.  003107 
.  002833 
.0040 
.0050 

! 

1 



.0067 
.0033 
.0067 
.0100 
.0066 
.0134 
.0200 
.0300 

1 

1 

i 

1 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orifftnal  section pounds . «    85, 120 

Elastic  limit  per  sqnare  inch  of  original  section do . . .    45^000 

Elongation  per  inch  after  mptnre inch..      .2600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Bedtiction  in  diameter  atr^raint  of  mptnre do. . .        .144 

Redaction  in  area  after  rupture,  pet  cent  of  original  section 44.6 

Position  of  rupture at  middle  of  stem 

Cbaractsr  of  broken  surface silky 

Xlongationof  Inch  sections "20,  ."40*,  ."18 

Chemical  composition. 

Percent. 

Total  carbon 0.409 

G-raphitio  carbon a  023 

CAmbined  carbon a  886 

Manganese a  555 

Silicon ai36 

Sulphur aOIS 

Phosphonu 0.068 


Digitized  by  VjOOQIC 


HIFLE-BARREL   STEEL. 
No.  4676. 
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Marks,  A  I2 

Diameter,  ".564. 

Sectional  are^i,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsatiou 
per  Inch. 

Successive 
elongation 
per  inch. 

Pennanont 
set. 

Successive 

permanout 

set. 

Hem  arks. 

Toua. 

Per  Boaare 
Incn. 

Potmds. 
250 
1,250 
2.500 
6,000 
7,600 
8,750 
10,000 
11,250 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,600 
13,00b 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17.600 
18,000 
18,500 
19, 000 
19,500 
20,000 
20,500 
21,000 

Pounds, 
1,000 
6,000 
10.000 
20,000 
30,000 
35,000 
40,000 
45,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62. 000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,009 
84,000 

Inch. 
0. 

.000133 
.000333 
.OOO'/OO 
.  001133 
.001300 
.001500 
.001667 
.006000 
.008667 
.009033 
.009633 
.  0J0267 
.011000 
.011067 
.012800 
.014667 
.016667 
.018867 

.mum 

.023333 

.027000 

.029333 

.032000 

.035667 

. 039333 

.  044000 

.0467 

.0500 

.0600 

.0733 

.0867 

.1133 

.1700 

Inch. 
0. 

.000133 
.000200 
.000367 
.000433 
.000167 
.000200 
.000167 
.004333 
.  002667 
.000366 
.000600 
.000634 
.000733 
.000667 
.  001133 
.001867 
.002000 
.002000 
.002333 
.  002333 

.oo:j667 

.002667 

.  003667 

.  003666 

.004067 

.  0027 

.0033 

.0100 

.0133 

.0134 

.0266 

.0567 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit;  load  fell. 

Tensile  strength. 

.  066633 
.000067 



.  mm 

.000034 

1 

.   .     .       . 

' 

"" 

1 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..       84,000 

Elastic  limit  per  square  inch  of  original  section do. . .       45, 000 

Elongation  per  inch  after  rupture inch..         .2433 

Elongation  per  inch  under  st rain  at  elastic  limit do. . .      .  001667 

Reduction  in  diameter  at  point  of  ru pture do...  .134 

Keduction  in  area  after  rupture,  per  centof  original  section 41.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky. 

Elongation  of  inch  seotioma "16,  ."39«,  ."18 
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EIFLE-BARREL   STEEL/ 


No.  4723. 
Marks,  2. 
Diameter,  ".564. 
Sectional  area,  .25  square  iach. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mch. 

Successiye 
elonj^ation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1.250 

2,500 

6.000 

7,500 

8,750 

10,000 

11,260 

12,500 

12,750 

13,000 

12,500 

12,750 

13,000 

13,500 

14,000 

14,600 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,310 

pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
36,000 
40.000 
45,000 
50,000 
51.000 
52,000 
50,000 
51.000 
52,000 
64,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77.240 

Inch, 
0. 

.000067 
.  000233 
.000567 
.000933 
.001067 
.001233 
.001433 
.001667 
.001700 
. 001733 
.006667 
.018667 
.019667 
.022000 
.026000 
.029333 
.033000 
.038400 
.  044333 
.049667 
.058000 
.0700 
.0867 
.1033 
.  1333 

Ineh. 
0. 

.000067 
.000168 
.000334 
.000366 
.000134 
.000166 
.000200 
.000234 
.000033 
.000033 
.004934 
.012000 
.001000 
.  002333 
.  004000 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

EUstic limit;  loadfeU. 

Tensile  strength. 

1           

0. 



.000033 

.000033 

.  000J33 

0. 

.003333 

.  003667 

.  005400 

.005933 

.005334 

. 008333 

.0120 

.0107 

.0166 

.0300 





General  summary. 

Tensile  strength  per  square  inclt  of  ori&inal  section jMundt..    77,240 

Elastic  limit  per  souare  inch  of  original  section do. . .    62, 000 

Elongation  per  inch  after  mpture Inch. .      .  2933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  indiameterat  point  of  rupture do...        .194 

Bednction  in  area  after  rapture,  per  cent  of  original  section 57. 0 

Position  of  mpture 1".8  from  neck 

Character  of  broken  surface line  silky 

Elongation  of  inch  sections ".18,  "J50\  ".20 

Chemical  composition. 

Total  carbon O.320 

Graphi tic  carbon 0. 080 

Combined  carbon 0. 240 

Manganese 1.343 

Silicon ^ 0.025 

Sulphur COeO 

Phosphorua 0.0A5 
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Marks,  2. 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

SQIU 
DCD. 


Total. 


Foundt. 
250 
1,250 
2,500 
5,000 
7,600 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,0001 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,500 
15,0U0 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,420 


Per  square 
inci 


Pottnds. 
J, 000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
77,680 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.  001367 
.001533 
.001700 
.001733 
.  001767 
.001800 
.001833 
.001867 
.002000 
.004067 
.0081133 
.019333 


.022933 

.024000 

.027733 

.032500 

.037167 

.041667 

.048300 

.055000 

.064000 

.0707 

.0933 

.1200 


Sacceesiire 
eloncntion 
per  inch. 


Permanent 
set. 


Inch, 
0. 
0. 


Successive 

pemtanent 

set. 


Inch, 


Initialload. 


0. 


Inch. 

0. 

.000100 

.  000233 

.000334 

.  ooo:K^i 

.000367 
.000106 
.000107 
.000033 
.OOOO.'U 

.  o:h)03;j 

.  000033 

!000034    ' '  Elastic  limit. 

.000133     LoadfeU. 

.004067 


0. 


Bern  arks. 


.1. 


.002260 

.OllUOO 

.003000 

.000600 

.001007 

.003733 

.004767 

.004607 

.  004:>00 

.006633 

.000700 

.009000 

.0127 

.0166 

.0267 


.1 


Tensile  strenKtli. 


General  summary. 

Tensile  atrength  per  aqnare  inch  of  original  section ])onnds..    77,680 

Klastic  limit  per  sonare  inch  of  original  section do...    65,000 

Elongation  per  inch  after  mptare inch..      .2833 

ICIongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Keductiou in  diameter  at  point  of  ruptiin* do. . .        .  185 

KedacUon  in  area  after  rupture,  per  rent  of  original  section 54w  6 

Position  of  rupture 1".8  ftom  neck 

(Character  of  broken  surface fine  silky 

KlongaUon  of  inch  aecUons ".18.  ".4fi*, "  J« 
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RIFLE -BARREL   STEEL. 


No.  4725. 
Marks,  4. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snccessive 
elongation 
per  Inch. 

Permanent 
aet.^ 

Sncoeaaive 

permanent 

aet. 

Bemarks. 

Total. 

Per  square 
iooh. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
12,500 
12,750 
13,000 
18,250 
13,500 
13,'750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
21.950 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
61.000 
52,000 
53,000 
64,000 
55,000 
66,000 
57, 000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
60,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
87,800 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.  001333 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001900 
.001967 
.002033 
.  002067 
.002200 
. 002333 
.002467 
.002600 
.0M333 
.005400 
.007000 
.011533 
.014333 
.018333 
.023000 
.029000 
.034667 
.041933 
.050000 
.061667 
.0800 

Inch. 
0. 

.000100 
. 000233 
.000334 
.000333 
.000333 
.000334 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
. 000133 
.000133 
.000134 
.000133 
.001733 
.001067 
.001600 
.004533 
.002800 
.004000 
.004667 
.006000 
.005667 
.007286 
.008067 
.  011667 
.018333 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elaatio  Umit. 

Tensile  atren^h. 

0. 
0. 

.3... 

.  000267 

.000267 

1 

• 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .     87, 800 

Elastic  limit  per  souare  inch  of  original  section do. . .     SO.  000 

Elongation  per  inch  after  rapture inch . .       .  206T 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  002067 

Kedactiou  in  diameter  at  point  of  rupture do. . .        .204 

Keduction  in  area  after  rupture,  per  cent  of  original  section 59. 3 

Position  of  rupture ".96  fh>m  neck 

Character  of  broken  aurface fineailkv 

Elongation  of  inch  sections ".39*.  ".12,  ".U 

Chemical  composition. 

Percent 

Total  carbon 0.2T7 

Graphitic  carbon 0.077 

Combined  carbon O.2O0 

Manganese 0.751 

Silicon 0.084 

Sulphur 0.117 

Phosphorus O.MB 
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Marks,  4. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Appl^  loadB. 

Eloneation 
permch. 

Sucoessive 
elongation 
per  inch. 

Permanent 
aet. 

SucoeiuiiTe 

permanent 

set. 

Semarka. 

ToUl. 

Per  square 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,260 
15,500 
15.750 
16,000 
16,250 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 

Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
56,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 

Ineh. 
0. 

.000100 
.000300 
.000633 
.000967 
.001833 
.001700 
.001900 
.001967 
.002033 
.002100 
.002167 
.002333 
.002467 
.004333 
.000933 
.008333 
.009667 
.011333 
.015000 
.020333 
.023000 
.028000 
.034333 
.040333 
.048687 
.061607 
.076667 
.14 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000367 
.000200 
.000067 
.000067 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

! 

0. 

1 

.::..;: i 

.000067 
.000067 

1 

Elaatio  limit 

.000166 
.000134 
.000866 
.002600 
.001400 
.001334 
.001666 
.003607 
.005333 
.002867 
.005000 
.006333 
.006000 
.008334 
.018000 
.015000 

.000333    1      .000333 

1 

1 

1 

Tenaile  Btrongth. 

1 

General  summary. 

Tensile  strength  per  sqaare  inob  nt  original  section pounds..    86,000 

Elastic  limit  per  square  inch  of  origiual  section do...    59,000 

Elongation  per  inch  after  rnptUre inch . .      .  2167 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .002167 

Reduction  in  diameter  at  point  of  rupture do. . .        .  204 

Redaction  in  area  after  rupture,  per  cent  of  original  section 59. 8 

Position  of  rupture ".751Vomneck 

Character  of  broken  surface flne  silky 

ElongaUon  of  inch  sections ".37*.  ".14. 'U* 


Digitized  by  VjOOQIC 


360 


RIFLE-BARREL   STEEL. 


No.  4727, 

Marks,  6. 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3". 


ApplU 
Total. 

»d  lofids. 
Per  Bqaare 

iQCll. 

Pwmdt, 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
.50,000 
55,000 
60,000 
65.000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77.000 
78,000 
79,000 
80,000 
81.000 
82.000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
90,000 
91.000 
92.000 
93,000 
94,000 
95.000 
96,000 
97,000 
98.000 
99,000 
100,000 
1,000 

101,000 
102. 000 
103.000 
104,000 
105,000 
106,000 
108,000 
110.000 
111,640 

EloDsatiou 
permch. 

Suceensive 

eloujcatiou 

por  inch. 

Inch, 
0. 

.000067 
.000200 
. 000360 
.000367 
.000307 

Permanent 
set. 

Snoccaaive 

permanent 

aet. 

Remarka. 

Poundt. 
250 
1,250 
2.500 
5,000 
7,600 
10.000 
12,500 
13.750 
15,000 
16,250 
17.500 
17.750 
18,(K)0 
18,250 
18.. 500 
18,750 
19.000 
19.250 
19,500 
19,750 
20.000 
20.  '150 
20.500 
20.750 
21,000 
21,250 
21.500 
21,750 
22,000 
22,250 
22,500 
22,760 
2:1,000 
23,250 
23,500 
23,750 
24,000 
24,250 
24,500 
24.750 
25,000 
250 

25,250 
25,500 
25,750 
26,000 
26,250 
26,500 
27,000 
27,500 
27.910 

Irush. 
0. 

.000067 
.000267 
.000C3:J 
.001000 
.  001367 
.001700 
.001867 
.  002033 
.002233 
.002433 
.002467 
.002.533 
.  002600 
.002667 
.  002700 
.002733 
.002707 
.002800 
.002867 
.003000 

.  oono:i3 

. 003U07 
.003133 
.  00.T200 
.  003333 
.003400 
.003500 
.003667 
.  003707 
.004133 
.004333 
.004633 
.005000 
. 005800 
.007000 
.007667 
.008667 
.012167 
.013333 
.016333 

Inch. 
0. 

Inch. 
0. 

InitiAllMid. 

1 

0. 



.000333         0. 

.000167 

.000106 
.000200 
. 000200 
.000034 
.000066 

.000033           .666633 

.  666633   1  6. 

::::::::::::i:::::::::::: 

.  ()0«K)67 
.  (KMK)07 

1 

.000033 
.  00»K)33 
.000034 
.000033 
. 0000U7 
.  000133 
. 000033 
.00  034 
.OOOiKkJ 
.0(K)067 
.000133 
.000007 
.000100 
.000167 
.000100 
. 0OU366 
.  000-200 
.  000300 
.  000367 
. 000800 
.001200 
.000667 
.001000 
.003.500 
.001166 
.003000 

1 

Elaatio  limit. 

.000107          .000133 

.000307     1       .000200 

1 

1 

1 

.000933     1       .000566 

1 

i 

:.:::!;:::::i:::::::::::: 

.012^(00    1      .011367 

Rnntetl  nndcr  this  load 

.  016733 
.018000 
.  022000 
.027000 
.  02'.)667 
.0400 
.04:« 
.0600 

.000100 
.001267 
.  0040()0 

.  oo:)0oo 

.002007 

.  oio:i:{3 

.0033 
.0167 

• 

twenty  miuatea. 

!::::::::::j:::::::;;::: 

;         

*      .     ...... 

1 

:        1 

Tensile  strength. 

'"1 

General  nummary. 


Penaile  ntrcngth  per  square  inch  of  oriKinal  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

£lon;;ation  jier  inch  after  rupture . ." Inch . . 

Elongation  p<*r  inch  under  strain  at  elastic  limit do. . . 

Redaction  in  diameter  at  jwint  of  rupture do. . .        

Reduction  in  area  after  rupture,  per  cent  of  original  section 613 

Position  of  rupture ".8  Aromiieck 

Character  of  broken  surface fineaUkT 

Elongation  of  inch  sections ".06,  ".O*. « JT 


111,610 

79.000 

.1597 

.002867 

174 
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Ko.  4728. 
Marks,  6. 
Diameter,  ''.564. 
Sectional  area,  .25  square  iDch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mch. 

Siiccesalve 
elonsatiou 
periDch. 

Permnnent 
aet. 

Sncceaslve 

peruianont 

set. 

Bemarlu. 

Total. 

Persqaare 
inch. 

Pounds. 
250 

1,250 
2,500 
5,000 
7.500 
10,000 
12,500 
15,000 
16,250 
17,500 
18,750 
19,000 
19.250 
19,500 
19,750 
20.000 
20,250 
20.500 
20,750 
21,000 
21,230 
21,500 
21,750 
*  22,000 
22,250 
22,500 
22,760 
23,000 
23,250 
23,500 
23,750 
24,000 
24,250 
24,500 
24,750 
25,000 
25,250 
25,500 
25,750 
26,000 
26,250 
26.500 
26,750 
27,000 
27,250 
27,500 
28,000 
28,300 

Pmtndt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
66,000 
70,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86.000 
87,000 
88,000 
89,000 
90,000 
Ol.OuO 
92,000 
03,000 
94,000 
95,000 
96,000 
97.000 
98,000 
99,000 
100,000 
101.000 
102,000 
103,000 
104,000 
105,000 
106,000 
107,000 
108,000 
109.000 
110,000 
112. 000 
113,200 

Inch. 
0. 

.000067 
.000267 
.000633 
.001000 
.0013.3:* 
.001007 
.002000 
.002107 
.002333 
.002000 
.002633 
.002667 
.002700 
.002733 
.0028:» 
.002933 
.002967 
.00:^000 
.003033 
.003167 
.003:M)0 
.00:1333 
.003367 
. 003433 
. 003733 
.00:i867 
.  iMUm 
.004167 
.004700 
.005000 
.005067 
.000833 
.008067 

.010833 
.011667 
.014000 
.016333 
.  01}>833 
.022400 
.027000 
.028:133 
.  033967 
.03,^1333 
.042167 
.0600 

Inch. 
0. 
.000067 
.000200 
.000366 
.000:{67 

.ooo:u3 

.000334 
.0003:{3 
.0001P7 
.000166 
.000207 
.000033 
.000034 
.000033 
.000033 

.pooioo 

.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 



0. 

0. 
.000033 

1 

Elaatic  limit. 

.  OOoioO           .  66»ttHi7 

.000034 

.00003:1 

.000033 
.0t»134 
.000133 
.0000:13 

.000207    '      .000107 

.000034 

.000006 
.000300 
. 000134 
.000100 
.000200 

.  00003:1    I      .  000:100 

' 

1 

.0005:13 

.000:100 

.000067 
.001106 
.0018:14 
.000666 
.001500 
.0008:14 

.::: i 

:::::::::::;i:::::::::::: 

.007067     '       .006434 

002333 
.  0023:K1 
.003500 
.  002507 
. 004000 
.001:133 
.  0050:14 
.001306 
.006834 
.017833 

::::::::::::i. ::::::::::: 

1 

....!!!.. '..I. .!.;.!.!... 

1 

1 

t 

Tensile  strength. 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  118,200 

Klastic  liuiit  per  sniiare  inch  of  ori/riiuii  Hection do. . .    79, 000 

Elongation  per  inch  after  rnptnre inch . .      .  1333 

Elongation  per  inch  under  Atm in  at  elastic  limit do...  .002783 

Seduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rapture,  per  cent  of  original  section 49. 7 

l^oaition  of  rupture ".6  from  neck 

Character  of  broken  surface fine  silky 

EUmgation  of  inch  sections ".  03, ".  06, ".  81* 

Chemical  composition. 

Percent, 

Total  carbon 0.324 

Graphitic  carbon 0.059 

Combined  carbon 0.265 

Manganese 1.849 

SUicon 0.033 

Snlphnr 0.075 

Phosphorus y^. 0.046 
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BIFLE-BARREL   STEEL. 


No.  4741. 

Marks,  7. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pvunds. 
250 
1,230 
2,500 
6,000 
7.500 
10,000 
12,500 
]5,U00 
17.500 
20,000 
21.250 
21,500 
21,750 
22.U00 
22,250 
22,500 
22,750 
23.000 
23,250 
23,500 
23,750 
24,000 
24,250 
24.500 
24,750 
25,000 
26,000 
27,000 
28,000 
28,040 


Per  m  uare 
inch. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
50,000 
60,000 
70,000 
80.000 
85,000 
86,000 
87.000 
88,000 
89,000 
OU,000 
01.000 
92,000 
93,CHK) 
94,000 
95,000 
96,000 
07,000 
98,  OtO 
99,000 
100,000 
104,000 
108,000 
112,000 
112, 160 


Bloneation 
perlnch. 


Jnc/i. 
0. 
.000133 
.000367 
.000607 
.001033 
.  001400 
.001733 
.002133 
.002467 
.002867 
.003000 
.003007 
.003167 
.003267 
.003333 
.004000 
.004400 
. 005033 
.000033 
.007167 
.000067 
. 010700 
.012167 
.015000 
.016667 
.019333 
.0267 
.0400 
.0700 


Sapoesslve 
elongation 
per  inch. 


Inch. 
0. 
.000133 
.000234 
.  0(XI300 
.000366 
.000367 
.000333 
.000400 
.0003:)4 
.000400 
.000133 
.000067 
.000100 
.000100 
.000066 
.000667 
.000400 
.000633 
.001000 
.001134 

.001033 
.001407 
.  00J833 
.001607 
.002606 
. 007367 
.0133 
.0300 


Permanent 
set. 


Inch. 


Sacoesaire 
permanent 


Remarka. 


Inch. 


Initial  load. 


0. 

0. 



0. 

• 1     

0. 

.000800 

.0OJ8O0 



::.:'.  ■'::: 

::::::::::::i:::::::::::: 

Rlaatic  limit  not  well 
doftjued. 


Tensile  strength. 


General  sumtnanf. 

Tensile  strength  per  square  inch  of  original  section pounds..      112, 160 

Elastic  limit  per  sanaro  inch  of  original  section do...        86.000 

Elongation  per  incli  after  rupture inch. .  .  1500 

Elongation  per  inch  under  strain  at  elastic  linii^ do. . .      .  003067 

Reduction  in  diameter  at  point  of  rupture do. . .  .lU 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 0 

Position  of  rupture ".5  fW>m  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sectious "UM*,  ".06,  ".05 
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RIFLE-BARREL    STEEL. 
No.  4742. 
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Marks,  7. 

Diameter,  ".564. 

Sectional  area,  25  square  laches. 

Gauged  length,  3". 


Applied  loada. 

Elongatioo 
per  inch. 

Saccessivo 
elougation 
per  inch. 

Permanent 
set. 

Siicceasire 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
incli. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
19,500 
19,750 
20,000 
20,250 
20,500 
20,750 
21,000 
21,260 
21,500 
21,750 
22,000 
22,250 
22,600 
22,750 
23,000 
23,250 
23,500 
23,750 
24,000 
24,250 
34,500 
24,750 
25,000 
25,250 
25,500 
25,750 
26,000 
26,250 
26.500 
26,750 
27,000 
27,250 
27,500 
28,000 
28,500 
28,740 

Pounds. 

1.000 

5,000 

19,000 

20,000 

30.000 

40,000 

50,000 

60.000 

70,000 

78,000 

79,000 

80,000 

81,000 

82,000 

83,000 

84,000 

85,000 

86,000 

87,000 

88.000 

89.000 

90,000 

91,000 

92,000 

93,000 

94,000 

95,000 

96,000 

97.000 

98,000 

99.000 

100,000 

101,000 

102,000 

103,000 

104,000 

105,000 

106,  poo 

107,000 

108,000 

109.000 

110, 000 

112,000 

114,000 

114,960 

Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001367 
.001700 
.002033 
.002400 
.002667 
.002767 
.002867 
.002i)00 
.002967 
.003000 
.  0030.33 
.003067 
.003167 
.003300 
.003400 
.003500 
.003667 
.00:3933 
.0041:33 
.004600 
.005000 
. 005767 
.  lKy/333 
.008933 
.011367 
. 013267 
.016000 
.017600 
.020600 
.022067 
.024933 
.  027000 
. 030000 
.032067 
.035667 
.  0:38333 
. 044667 
.0567 
.0733 

Inch. 
0. 

.000100 
.000233 
.000:t34 
.000333 
.000367 
.000333 
.000333 
.000367 
.000267 
.000100 
.000100 
.000033 
.000067 
.000033 

.oooo:w 

.000034 
.000100 
.000133 
.000100 
.000100 
.  000167 
.000206 
.000200 
.000407 
.000400 
.000767 
.001566 
.00160(1 
.002434 
.001900 
.002733 
.001600 
.003000 
.002067 
.002266 
.002067 
.  00:3000 
.002067 
.003000 
.002060 

.006:n4 

.012033 
.0166 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Klastic  limit. 



0. 

.  000033 

.000033 

.000007 

.000031 

Tensile  atrengtli. 

.000467 

.000400 

General  summary. 

Tensile  strength  IMF  square  inch  of  original  section pounds..  114,960 

Elastic  limit  per  square  inch  of  original  section do. . .    85, 000 

Elongation  per  Incn  after  rupture inch..      .1833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  003067 

Reduction  in  diameter  at  point  of  rupf  ure do. . .        .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 0 

Position  of  rupture 1".  06  ftom  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  35*. ".  12, ",  08 

Chemical  compoeiiion. 

Per  cent. 

Total  oarbon 0.324 

Graphitio  carbon 0.014 

Combined  carbon 0.810 

Manganese 0.601 

Silicon 0.167 

Sulphur 0.034 

Phosphorus 0.077 
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RIFLK-BARREL   STEEL. 


No.  4743. 

Marks,  8. 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Appli 
Total. 

edload. 

PQT  square 
inch. 

Eloneation 
per  incb. 

SllC<^0A8iVG 

cloii{;ati<iii 
per  mch. 

Permanent 
act. 

Sncx^Oftsive 
permanent 

8«t. 

Inch. 
0. 

Remarka. 

Paundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

17.500 

20,000 

22,500 

25,000 

25.250 

25,500 

2.^.750 

26,000 

20,250 

26.500 

26,750 

27,000 

27, 250 

27,500 

27,750 

28.000 

Poundt. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
70,000 
80.000 
90,000 
100,000 
101,000 
102,000 
103,000 
104,000 
105, 000 
106,000 
107,000 
108,000 
109,000 
110, 000 
111,000 
1V2  nno 

Inch. 
0. 

.000133 
.00a33U 
.000700 
.  001033 
.  001307 
.001700 
.002067 
»  002433 
.002800 
.  003233 
.003667 
.  0(»3700 
. 003667 
.003833 
.0a3933 
.004000 
.004033 
.004067 
.004200 
.004,*U)0 
.004307 
.004500 
.004367 
.004767 
.  OO.'iOOO 
.  005107 
.  (H)r»400 
.005700 
.006000 
.006400 
.  007567 
.0133 
.0233 
.0300 
.0533 

Inch. 
0. 

.000133 
.000200 
.000.367 
.  000333 
.  000334 
.  000333 
.000367 
.  000.333 
. 000367 
.  0004:i3 
.000434 
. 000033 
.  0tM)O67 
.000066 
.000100 
.000067 
.  tH)00,33 
.000034 

0. 

Initialload. 
KlnaticUmit. 
Tenbile  atrength. 

1 

0. 

6. 

0. 
0. 
.  0<:0133 

.000133 

• 

1 

.  000133 
.000100 
.000067 
.(K)0133 

.  000;.U7 

.000434 

. 000167 
.  000100 
.000233 
.00)167 
.  0.)0233 
.  001)300 

.  ooo:uK) 

.000400 

.001167 

.005733 

.0100 

.0007 

.0233 



28.2.'>0     '       113.000 

28. 500 
28,750 
29, 000 
20,250 
20.500 
29,750 
30,000 
31.000 
82,000 
33,000 
34,000 
34,320 

114, 000 
115,000 
110,000 
117,000 
118.000 
119,000 
120,  (K)0 
124. 000 
128,000 
132, 000 
136. 000 
137, 280 

.  003000           .  002433 

i 

Genei-al  summat^y, 

Tenailo  ntrongtb  per  aquare  inch  of  orij^lnal  aection ponmla. .  137. 280 

SlaHtic  limit  per  Miuare  inch  of  original  aection do. . .  107. 000 

Elongat  iou  per  incli  after  rupture inch . .      .  1333 

Kloiigatiou  per  inch  under  atrain  at  elaatio  limit do. . .  . 004087 

Keduction  in  dlamet«r  at  jMunt  of  rupture do ...        .154 

Keduction  in  area  after  rupture,  per  cent  of  original  section 47.3 

Position  of  rupture 1".17  IVrao  the  neck 

Character  of  brolcen  surface flnesilkr 

Elongation  of  inch  aeotious ",11*,".IB\"M 
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No.  4744. 
Marks,  8. 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch 
Gauged  length,  3'^ 


Applied  loads. 

Elonf^ation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Total. 

Per  square 
inch. 

I>ennaneut 
set. 

Bemarks. 

Pounda. 

250 
1,250 
2.500 
5,000 
7,500 
10,000 
12.500 
15,000 
17.500 
20,000 
22,500 
25.000 
27,500 
27,760 
28,000 
28,250 
28,500 
28,750 
29,000 
29,259 
29,500 
29,750 
30,000 
30,250 
30,500 
30,750 
31,000 
31.250 
31,500 
31,750 

^^ 

32,500 
32,750 
33,000 
33.250 
83,500 
33.750 
34,000 
84,250 
84,500 
35,000 
86,000 
38,820 

Pound*. 

1,000 

5,000 

10,000 

20,000 

30.000 

40,000 

50,000 

60.000 

70,000 

80,000 

90,000 

100,000 

110.000 

111,000 

112,000 

113,000 

114,000 

115, 000 

116. 000 

117,000 

118,000 

119.000 

130,000 

121.  (KW 

122,000 

123,000 

124,000 

125,000 

120,000 

127,000 

128.000 

123, 000 

130,000 

131.000 

132,000 

133,000 

134.000 

135.000 

136,000 

137,000 

138,000 

140,000 

144,000 

147,280 

Inch. 
0. 

.000100 
.000267 
.000600 
.0009:13 
.001300 
.001067 
.002000 
.002367 
.002700 

.003400 
.003767 

.003833 

.003900 

.003967 

.004033 

.004067 

.004100 

.  004i:i3 

.004267 

.004307 

.004433 

.004500 

.004600 

.004733 

.004867 

.005067 

.005233 

.00543:1 

.005733 

.0060.33 

.006300 

.006600 

.006933 

.0080:« 

.008733 

.009700 

. 010400 

.011833 

.0167 

.0233 

.0500 

Inch. 
0. 
.000100 
.000167 
.000333 
.  000333 
.  000367 
.000,367 
.000333 
.000367 
.000333 
. 000333 
. 000367 
.  00>)367 
.000<)33 
.000033 
.000067 
.000067 
.000066 
.000034 
.  000033 
.000033 
.  000134 
.000100 
.000066 
.000067 
.000100 
.000133 
. 000134 
.000200 
.000166 
.  000200 
.000300 
.000300 
.000267 
.000300 
.000333 
.001100 
.000700 
.000967 
.000700 
.001433 
.004867 
.0066  . 
.0267 

Inch. 
0. 
0. 

Jn«A. 
0. 

Initial  load. 

1..      _ 

0. 

0. 



6. 

0. 
. 000033 

.000033 

t 

t 

1 

1 

1                *     * 

.  OOi'lO?           .  000134 

Elaatlo  limit. 

1 

1 

Tensile  strength. 

1 

! 

.001307     1       .001200 

I 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  147,280 

Elastic  limit  per  square  inch  of  original  section do...  122,000 

Elongation  per  inch  after  rupture inch. .      .  0933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .004500 

Bedttction  in  diameter  at  point  of  rupture do. . .       .  124 

Seduction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture ".65  firom  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".23*,  ".03,  ".02 

Chemical  comport f ion. 

Per  cent. 

Total  carbon 0.366 

Oraphitic  carbon 0.074 

Combined  carbon 0.291 

Manganese 0.547 

Silicon 0.139 

Sulphur 0.038 

Phosphorns 0.026 
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RIFLE-BARREL   STEEL, 


No.  4664. 

Marks,  Feb.  15,  93. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Successive 

Permanent 
set. 

Successive 

Remarks. 

Totfll. 

Per  square 
inch. 

^i:?f«r  ^^^x^ 

permanent 
set. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8. '".50 
10,000 
10,250 
10,500 
10, 750 
11.000 
11.250 
11,500 
11,750 
15,610 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35, 000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
4«,0U0 
47,000 
62,040 

InrJi. 
0. 

.000167 
. 000367 
.000700 
.001033 
.  001233 

Inch. 
0. 
.000167 
.000200 
.000:133 

.  ooo:i:i3 

.  (v.iimu) 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.001400     1       .(HM)ltl7 

0. 

.  ooi4:i:) 

.001500 
.028333 
.030667 
.03:1333 
.037000 
.040000 

.  00.)033 
. 00'  067 
. 02H833 

.  oo2:j;u 

.  002066 
.  00:jfi67 
.003000 

£lastic  limit. 

:::::::::::: 

, 

, 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orifrinnl  section pounds..    02,040 

Elastic  limit  per  souaro  inch  of  original  sectiun do...    42.000 

Elongation  per  inch  aft«T  rupture inch...      .3100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .001500 

Reduction  m  diameter  at  point  of  rupture do. . .        .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.0 

Position  of  rupture 1".8  fVom  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".21,  ".61%  ".31 
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Marks,  Dec.  12,  91. 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

Sucoemive 
elongation 
perlnoh. 

Permanent 
set. 

SncoeiiaiYe 

permanent 

set. 

Reraarka. 

ToUl. 

Per  square 
Inok. 

Paund«, 

250 

1,260 

2,600 

6,000 

7,500 

8,750 

10.000 

10,250 

10,600 

10,750 

11,000 

11,250 
11.600 
11,750 
12,000 
16,820 

Poundt, 
1,000 
6.000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 

44,OOOJ 

45,000 
46,000 
47,000 
48,000 
65,280 

Inch. 
0. 

.000167 
.000388 
.000667 
.001000 
.001200 
.001867 
.001400 
.001483 
.001467 
.001600 
.023333 
.025667 
.028167 
.030383 
.083667 

Inch, 
0. 

.000167 
.000166 
.000884 
.000833 
.000200 
.000167 
.000038 
.000033 
.000034 
.000133 
.021788 
.002334 
.002500 
.002166 
.008334 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Klastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  ori^al  section pounds. .    C5, 280 

Elastic  limit  per  square  inch  of  original  section do. . .    43. 000 

£lon gatien  per  inch  after  nipt ure inch..      . 3007 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 0 

Position  of  rupture I".6  from  neck 

Character  of  broken  snrflftce fine  silky 

Xlongation  of  inch  sections ".17,  ".60*,  ".26 
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EIFLE-BARREL   STEEL. 
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STEEL  FOR  PRESSURE  GAUGES. 


TENSION  AND  COMPRESSION  TESTS. 


H.  Ex.  43 2^ 
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Specimens  turned  down  from  a  bar  IJ  inches  diameter,  marked 
<<  Sanderson  Bros.  &  Co.  Double  Extra  Steel  ^\ 

Ko.  4690. 
Mark,  S. 
Diameter,  ''.664. 
Sectional  area,  .25  sqnare  inch. 
Ganged  length,  2". 


AppUed  loads. 

EloDsatioii 
per  mch. 

Saoceeslre 

'PAi.manAnf. 

Snccessive 

! 

Total. 

Per  square 
inch. 

elongation   * """.  """ 
perliich.           "**• 

permanent 
set. 

Remarks. 

P(mnd$. 
250 
1,280 
3,500 
5,000 
7,600 
8,750 
10,000 
11,250 
13,500 
12,750 
13,000 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
U,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
23,360 

Poundi, 
1.000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
48,000 
49,000 
60,000 
51,000 
63,000 
53,000 
54,000 
55,000 
56,000 
57.000 
68,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
98,440 

Jneh. 
0. 

.000100 
.000850 
.000660 
.001000 
.001150 
.001800 
.001500 
.001600 
.001650 
.001700 
.000600 
.010650 
.011600 
.011900 
.012450 
.012700 
.012900 
.013150 
.01U600 
.014000 
.014660 
.015150 
.015950 
.017400 
.018600 
.020150 
.021550 
.023050 
.025500 
.028100 
.081000 
.033500 
.037000 

1 
Inch.      I      Inch, 
0.               !    0. 
.000100    !    0. 

Inch. 
0. 

Initial  load. 

.000250 

.ooo:too 

.000350 
.000150 
.000150 
.00(*200 
.  0(10100 
.000050 
.000050 
.007800 
.001050 
.000960 
.000400 
.000660 
.000250 
.000200 
.000250 
.000450 
.000400 
.000650 
.000500 
.000800 
.001450 
.001100 
.001050 

. 

0. 

I       

Elastic  limit;  load  fell. 

Tensile  strength. 

..     . 



:::;:;:::::: 





.001400 
.002400 
.001550 
.002600 
.002900 
.002500 
.003500 

General  Bummary, 

Tensile  strength  per  sqnare  inch  of  original  section « pounds..    98,440 

BUstieliraitpersanareinohoforiginu  section do...    52,000 

Blongation  per  inch  after  mpture inch..      .1650 

nongation  per  inch  nnder  strain  at  elastic  limit do...  .001700 

Beduction  in  diameter  at  point  of  rapture do...       .054 

Redaction  in  area  after  rapture,  per  oent  of  original  seotion do...       18.8 

Position  of  rupture 1".15  from  neck 

Character  of  broken  surfaee fine  granular 

XloBgation  of  inch  sections ".16*,  ".15* 

Chemical  composition. 

Percent. 

Total  carbon 1.146 

Graphitic  carbon 0.068 

C<miblBed  carbon 1.082 

Manganese 0.129 

^lios« 0.280 

Sulphur 0.008 

•^      " 0.000 
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No.  1057. 
MarkB,  S. 
Length,  4''. 
Diameter,  ''.798. 
SectLonal  area,  .50  square  inch. 
Ganged  length,  3''. 


CknnprM- 

sionpor 

innh. 

SaooeeslTe 

oompres* 

aionper 

inch. 

Pennanent 
set. 

Successive 
set. 

Remarks. 

ToteL 

Peraqnaro 
inch. 

500* 
5,000 
10,000 
15,000 
20,000 
22.500 
24,000 
24,600 
25,000 
25.600 
26,000 
26,600 
27,000 
27,600 
28.000 
28.500 
29.000 
29.500 
80,000 
31,000 
,   82,000 
88,000 
84,000 
85,000 
48,100 

Pound*. 
1,000 
10,000 
20,000 
80,000 
40,000 
45,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
98.200 

Inch. 
0. 

.000300 
.000667 
.000967 
.001297 
.001400 
.001500 
.002633 
.011167 
.011267 
.011467 
.011633 
.012867 
.012600 
.012867 
.013238 
.013867 
.014300 
.014700 
.015700 
.016700 
.017983 
.019033 
.020333 

Inch. 
0. 

.000300 
.000367 
.000300 
.000300 
-.000133 
.000100 
.001133 
.008534 
.000100 
.000*400 
.000166 
.000734 
.000233 
.C00267 
.000366 
.000634 
.000433 
.000400 
.001000 
.001000 
.001233 
.001100 
.001300 

Jnek, 

0. 
0. 

Inch. 
0. 

iBitial  load. 
Elaatio  limit. 

Ultimate  strength. 

0. 

1 

' 

1 

Failed  by  doable  flexure. 
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Mark,  S. 

Length,  4". 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3''. 


Compree- 
•ton  per 

Saooesaive 
oompres- 

Perauoieiit 
set 

SaoceMive 
set. 

Bemarks. 

ToUL 

PeraouAre 

Potmdt. 
500 
5,000 
10,000 
16,000 
20.000 
22,600 
24,000 

24,500 

25,000 
25,500 
26,000 
26,500 
27,000 
27,600 
28,000 
28,600 
29,000 
29,500 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
63,400 

Pounds. 
1,000 
10.000 
20,000 
80,000 
40,000 
45,000 
48,000 

49,0005 

60,000 
61,000 
62,000 
53,000 
64,000 
65,000 
66,000 
67,000 
58,000 
60,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,  (KW 
106,800 

Inch. 
0. 
000300 
.000667 
.001000 
.001388 
.001407 
.001567 
.001700 
.008667 
.010500 
.010800 
.011000 
.011333 
.011800 
.012167 
.012500 
.012967 
.-013467 
.014000 
.014400 
.015233 
.016367 
.017467 
.018467 
.010800 

Jim*. 
0. 
.000800 
.000867 

!000633 
.000134 
.000160 
.000133 
.006967 

.ooi8:» 

.OOOIJOO 
.000200 
.000333 
.000467 
.000367 
.000333 
.000467 
.000500 
.000633 
.000400 
.000833 
.001134 
.001100 
.001000 
.001338 

0. 
0. 

Ineh. 
0. 

Initial  l<Md. 
ElMtloUiiilt. 

0. 

v//y/y'y\ :/....: 

Failed  by  triple  flexure. 
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Specimens  tubned  down  from  a  bar  2  inches  diameter,  marked 
"(R  A)  HoBSON  Warranted  Cast  Steel  (Choice)  (XX)  Extra''. 

No.  4691. 
Mark,  H. 
Diameter,  ".564. 
Sectional  area,  .25  square  incli. 
Gauged  length,  2''. 


Applied  loads. 

Eloiiffation 
per  Inch. 

Snccemive 
elongation 
p«r  inch. 

Permanent 
set. 

SnoceesiTe 

penuanent 

set 

Bemarks. 

Total. 

P«raanare 

Pcundt. 
250 
1,?50 
2,600 
5,000 
7.500 
8.750 
10,000 
11,250 
12,500 
13,760 
15,000 
16,250 
17,500 
17,750 
16,000 
16,250 
16,600 
16.750 
17,000 
17,250 
17,500 
17,750 
18,000 
18,250 
18,500 
18,750 
10,000 
10,250 
10,500 
19,750 
20,000 
27,030 

Pound9, 

1,000 
6,000 
10,000 
20,000 
30.000 
35,000 
40,000 
46,000 
60,000 
65,000 
60,000 
66,000 
70,000 
71,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,  COO 
77,000 
78,000 
70,000 
80,000 
111,720 

Jneh. 
0. 

.000100 
.000360 
.000650 
.001060 
.001150 
.001400 
.001650 
.001650 
.001900 
.002060 
.002200 
.002460 
.002500 
.006050 
.006800 
.000500 
.011900 
.012350 
.012450 
.012600 
.012950 
.013250 
.013600 
.014060 
.014500 
.014850 
.016200 
.015700 
.016060 
.016600 

Inch. 
0. 

.000100 
.000250 
.000:UM) 
.000400 
.000100 
.000250 
,000150 
.000100 
.000250 
.000150 
.000150 
.000250 
.000050 
.003550 
.000750 
.002700 
.002400 
.0OO4.'>0 
.000100 
.000150 
.000350 
.000300 
.000350 
.000450 
.000450 
.000350 
.000350 
.000500 
.000350 
.000650 

Inch, 
0. 
0. 

Jneh. 
0. 

Initial  load. 

Elastic  limit;  load  fell. 

Tensile  stE«ngth. 

0. 

0. 

0. 

.000050 

.000060 

.012150 

.012100 

Oeneral  summary. 

Tensile  stiren^  per  sqnare  inch  of  original  section ponnds..  111,730 

ElsAtic  limit  per  sanare  inch  of  originsu  section do...    71,000 

Elongation  per  incn  after  ruptare inch..      .0650 

EloDgationper  inch  under  strain  at  elastic  limit do...  .002500 

Reduction  in  diameter  at  point  of  rupture do. . .       .  084 

Redaction  in  area  after  rupture,  per  ceut  of  original  section 8. 4 

Position  of  rupture l".06firomneek 

Characterof  broken  surface Fine  granular 

Elongation  of  inch  sections ".06*,  ".06* 

Chemical  composition. 

Percent 

Total  carbon 1.200 

Graphitic  carbon 0.064 

Comolned  carbon : 1.146 

Manganese 0.108 

Silicon 0.106 

Sulphur 0.010 

Phoaphoroa 0.026 
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Mark,  H. 

Length,  4'^ 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3''. 


Applied  loads. 


Total. 


Pimnd». 
500 
5,000 
10.000 
15,000 
20,000 
22,500 
25.000 
27,500 
90,000 
80,600 
81,000 
31,500 
32,000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
64,820 


squi 
icn. 


inch. 


PiwndM. 
1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
65,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
129,640 


Compres- 

siou  per 

inon. 


Ineh. 
0. 


.000767 
.001100 
.001433 
.001600 
.001767 
.001033 
.002133 
.002107 
.002200 
.  002233 
.002267 
.010667 
.010800 
.010933 
.011167 
.011467 
.011667 
.012467 
.013167 
.013867 
.014533 
.015267 


Snccefislve 

conipres- 

sion  per 

inch. 


7neh. 
0. 
.000333 
.000434 
.0U0333 
.OOO^JS:) 
.00U167 
.000107 
.000160 
.000200 
.000034 
.  0U0033 
.  0OU'J3:{ 
.000034 
.008400 

.oooi:» 

.000133 
.0002tM 
.000300 
.000200 
.000800 
.  0(  0700 
.00070  J 
.OOOOttO 

.ooor^ 


Permanent 


Ineh. 


SuccfSHlre 

permanent 

net. 


Inch. 


Remarks. 


Initial  load. 


Elastic  llmil 


Ultimate  strength. 


Failed  by  triple  flexure. 
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STEEL   FOB   PRESSURE   GAUOE& 
No.  1060. 


Mark,  H. 

Length,  H'. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Compres- 
sion per 
inch. 

Suocessive 

oompres- 

sion  per 

inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

Remarks. 

Total. 

Per  so  nare 
inch. 

P<AtndM. 
600 
5,000 
10,000 
15,000 
20,000 
22,500 
25,000 
27,500 
30,000 
30,500 
31,000 
31,500 
32.000 
32,500 
83,000 
83,600 
84,000 
34,500 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
67,360 

Pounda. 
1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
60,000 
55,000 
60,000 
61,000 
62,000 
63.000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
184,720 

InOi. 
0. 

.000867 
.000800 
.001138 
.001488 
.001600 
.001738 
.001867 
.002000 
.002033 
.002067 
.002100 
.002100 
.005500 
.006667 
.011107 
.011300 
.011467 
.011667 
.012200 
.012867 
. 013633 
.014300 
.015167 

Jnoh. 

0. 
.000367 
.000483 
.000333 
.000300 
.000167 
.000133 
.000134 
.000133 
.000033 
.000034 
.000033 

0. 
.003400 
.001167 
.004500 
.000133 
.000167 
.000200 
.000533 
.000667 
.000766 
.000667 
.000867 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastlo  limit. 
Ultimate  strength. 

0. 

...           1 

'.  

0. 

1 

1 

1 



V 

Failed  by  triple  flexure. 
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SPSOiaCENS    TUBinSD    DOWN   FROM   A   BAR  2  INOHSS  +   DIAMETER, 
FROM  THE  MiDYALE  STEEL  COMPANY. 

No.  4692. 
Mark,  M. 
Diameter,  ^'.564. 
Sectional  area,  .25  square  incli. 
Oaaged  leD^^h,  2'\ 


AppUed  IcMda. 

per  Inoh. 

SnooAMive 
elongation 
per  inoh. 

Permanent 
•et. 

Soooessive 

permanent 

■et. 

Remarks. 

Totol. 

PerMOAre 
inoh. 

P9tindi. 
250 
1.250 
2,500 

5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
16,250 
17,500 
17,760 
18,000 
17,000 
17,250 
17,500 
17,750 
18,000 
18,260 
18,500 
18,760 
19,000 
19,250 
19,500 
19,750 
20,000 
82.620 

Poundt. 
1,000 
5,000 
10,000 
20,060 
30,000 
40,000 
45,000 
50,000 
55.000 
60,000 
65.000 
70,000 
71,000 
72,000 
08,000 
69,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80.000 
130,480 

Inch. 
0. 
.000100 
.000350 
.000600 
.001000 
.001400 
.001550 
.001750 
.001950 
.002100 
.002300 
.002500 
.002550 
.002600 
.007500 
.008450 

009400 
!009560 

009960 
;  010150 
.010550 
.010060 
.011450 
.011700 
.012250 
.012600 

Inch. 
0. 

.000100 
.000250 
000250 

ioooioo 

.000400 
.000150 
.000200 
.000200 
.000160 
.000200 
.000200 
.000050 
.000060 
004900 

iooooso 

.000950 
!  000150 
.000400 
.000200 
.000400 
.000400 
.000500 
.00(1250 
.000650 
.000360 
.000550 

0. 

Jneh, 
0. 

Initial  load. 

Blaatie  limit}  Load  Ml. 

Teneilaatrength. 

0. 

0. 

.000050 

.000060 

.000060 

0. 

.009350 

.000300 

General  eummarif. 

Tenaila  atrength  per  aqoare  ineh  of  original  eeoUon ponnda..  180.480 

Slaatio  limit  per  aqnare  inch  of  original  section do..    72,000 

Elongation  per  inch  after  ruptore inch . .      .  0650 

Elongation  per  inch  under  strain  at  elaatic  limit do..  .002600 

Redaction  in  diameter  at  point' of  raptare do..       .024 

Redaction  in  area  aftermptnre,  per  cent  of  original  section 8.4 

Position  of  rapture at  neck 

Character  of  broken  surface ilne  granular 

Elongation  of  inoh  sections ".66*,  ".06 

Chemioal  cinnpoeHUm. 

Pmr€€iU. 

Total  earhon 0.906 

Graphitio  carbon 0.009 

Combined  carbon 0.927 

Manganese .-. 0.488 

Silicon 0.268 

Sulphor 0.008 

Phosphoma 0.006 
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STEEL   FOR  PRESSURE   GAUGES. 


No.  1061. 

Mark,  M. 

Length,  if'. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3'^ 


ComproS' 
sionper 

8accM8iv« 

oompreA- 

■ion  per 

inch. 

Pennnnent 

Mt. 

Suocemive 
peimMient 

Mt. 

Bemwks. 

• 

Total. 

Per  square 

Pounds. 
500 
5,000 
10,000 
15,000 
20,000 
22,600 
25,000 
27,500 
30,000 
32,500 
83.000 
33,500 
84,000 
34,500 
35.000 
36,000 
87,000 
88,000 
39,000 
71,040 

Pounds. 
1,000 
10,000 
30,000 
90,000 
40,000 
45,000 
60,000 
55,000 
60,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000, 
76,000 
78,000 
142.080 

Ineh. 
0. 

.000367 
.000767 
.001083 
.001367 
.001533 
.001667 
.001867 
.002000 
.002167 
.002200 
.002838 
008288 
!006667 
.009000 
.009500 
.010067 
.010867 
.011667 
.012800 

Ineh. 
0. 

.000367 
.000400 
.000266 
.000384 
.000166 
.000134 
.000200 
.00013:t 
.000167 
.0000:13 
.000633 
.000400 
.003434 
.002333 
.OWttOO 
.00O5(f7 
.000800 
.0008U0 
.000938 

Ineh. 
0. 

0. 

Inch. 
0. 

Initial  load. 

.00U083 

.000038 

.000083 

0. 

.00U033 

0. 

Ehutie  limit 

Failed  by  triple  flexure. 


No.  1062. 


Mark,  M. 

Length,  i". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Ckimprea- 

aionper 

inch. 

SocoeMive 

compres- 

aion  per 

inch. 

Permanent 
set. 

Snooessive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
500 
5,000 
10,000 
15,000 
80,000 
22.600 
26,000 
27.500 
80,000 
88,500 
38,000 
83,500 
84,000 
34.500 
85,000 
80,000 
87,000 
88«000 
80,000 
40,000 
69,620 

Pounds. 
1,000 
10,000 
20,000 
30,000 
40.000 
45,000 
66.000 
55,000 
60.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
189,240 

Indi. 
0. 

.000867 
.000733 
.001067 
.001400 
.001538 
.001700 
.001867 
.002033 
.002167 
.002383 
.002667 
.003133 
.004167 
.010238 
.010467 
.010988 
.011500 
.012600 
. 013167 

Ineh. 
0. 

.000:)6? 
.000366 
.00(»334 
.0003:« 
.000133 
.000167 
.000167 
.000166 
.000134 
.000166 
.000334 
.000466 
.001034 
.006066 
.000234 
.000460 
.000567 
.001000 
.000667 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000033 

.000033 

"bailed  by  triple  flexure. 
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Marks,  »i^| 


No.  5476. 
19-ISCE  TUBS. 
Muzzle  Ens. 


Bing. 

Diameters. 

Correspooding 
stress  per  sqn*re 

iDOh                 1 

1 

A- 

B. 

c. 

Mean 

Tension. 

Compres 
sion. 

No.  t  In  slice 

Inek. 

17.5259 

17.5269 

Inch. 

17.5219 

17.5224 

Inch. 

17.4832 

17.4791 

Inch. 
17. 51033 
17.60947 

P9nnd». 

Powttu. 

No.  1.  Detached 

No-  ?.  Tn  sli<«A 

1473 

+.0010 

1&0441 
16.0450 

+.0006 

16.0171 
16.0167 

—.0041 

16.0230 
16.0228 

— .00086 

16.02807 
10.02817 

No.  2.  Detached 

> 
No.  3.  Id  slice 



187 

•   +.0009 

14.5650 
14.5650 

—.0004 

14.5483 
14.5462 

—.0002 

14.6675 
14.5673 

+.00010 

14.66360 
14.65318 

No.  3.  Detached 

No.  4.  Is  slice 

969 

+.0009 

13.0525 
13.0530 

-.0021 

18.0479 
18.0474 

-.0002 

18.0285 
13.0270 

—.00047 

•13.04297 
18.04247 

No.  4.  Detached 

No.  5.  Inslioe 

1150 

+.0005 

11.6813 
11.6323 

—.0006 

11.6481 
11.6494 

-.0016 

11.6368 
11.6859 

-^00050 

11.6384 
11.6802 

No.  6.  Detached 

2062 

+.0010 

+.0018 

+.0001 

+.0008 

881 
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Marks,  %fi 


INITIAL   BTRAINS. 

No.  5476. 

IVSXCK  TUBS. 

Bbbeoh  Ekd. 


Ktag. 

Dtamoten. 

Gomtpondiiig 

A. 

B. 

C. 

Mean. 

TmmUm. 

Compreo- 
eimi. 

No  1.  In  Alice 

Inch. 

22.0073 

22.0088 

22.1068 
22.1108 

22.0890 
22.11847 

IfUth. 

22.09820 
22.00737 

Pound*. 

PoHtMi*.   1 

:::::::;::::::::::  1 

Wo.  2,  IabUm 

1128 

1 

—.0005 

20.6619 
20.5514 

+.0028 

20.6880 
20.6886 

-.OOtt 
20.6669 

.00083 

20.65798 
20.55813 

1 

1 

! 

No.  2.  Dotaohed 

No.  8.  IniUoe 

—.0005 

10.0828 
19.0820 

+.0006 

19.0682 
19.0683 

+.0008 

19.0488 
19.0898 

+.00020 

IOl  04868 
19.04283 

291    ' 

.^ i 

No.  8   DotAohed 

No.  4.  InsUoe 

1485 

—.0002 

17.4989 
17.4988 

+.0001 

17.6090 
17.5094 

-.0087 
17:4897 

-.00093 

17.49873 
17.488U 

No.  4.  Dotaohod 

:::::::::::::::::  1 

No.  B.  iBsUoe 

1028 

J 

—.9008 

16.9738 
15.9780 

—.0008 

16.9667 
15.9664 

-.0008 

16.9690 
16.9698 

•*-.  00080 

15.98888 
15.98347 

1 
1 

No.  6.  Douched 

No.  8.  Ivslioo 

878 

1 

—.0008 

14.4879 
14.4908 

-.0008 

14.4078 
14.4706 

.0000 

14.4868 
14.4886 

—.00088 
14.48820 

1 

! 

No.  8.  DetMshed 

No.  7.  InsHoo 

+.0027 

12.9879 
12.9870 

+.6882 

12.9406 
12.9489 

+.9927 

12.9749 
12.9785 

+.00287 

12.97077 
12.97080 

6948 

No.  7.  Deteohod 

No.  8.  IniUoe 

89 

—.0009 

1L4716 
11.4716 

-.9008 

1L4811 
U.4814 

+.0018 

11.4721 
1L4728 

+.00008 

11.47490 
IL  47507 

No.  8.  Detachod 

.0000 

+.0008 

+.0002 

+.00017 

444 
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Bing. 

•tress  per  sqosre 

A. 

B. 

C. 

Mean. 

Tension 

Compres- 
sion. 

No.l.  IiiHlioe 

IfUh. 

31.2176 
32.2167 

Inch. 

81.2486 

81.2448 

81.2877 
3L2S62 

IfUth. 

31.25127 
81.25180 

FamuU. 

Foundt. 

No.l.  Detached 

No.  2.  Inaliee 

i 

606 

-.001» 

29. 0810 
20.6807 

-.0087 

28.6772 
28.6776 

+.0076 

28.6682 
28.6580 

+.00063 

29.66547 
29.60607 

Ho.  2.  Detached 

Ko.  8.  In  slice 



606 

-.0003 

28.1068 
28.1188 

+.0004 

28.1168 
28.1141 

+.0017 

28.1118 
28.1008 

+.00060 

28.11163 
28.10953 

No.  3.  Detached 

Ko.  4.  In  slice 

2241 

+.007S 

28.6610 
26.6412 

-.0027 

26.5606 
26.5632 

-.0108 

28.5468 
26.8600 

-.  00210 

26.55253 
26.56246 

N©.  i.  Detached 

No.  6.  In  slice ........... 

79 

-.0068 

26.0884 
26.0648 

+.0024 

26.0371 
26.0328 

+.0042 

26.0601 
25.0611 

—.00007 

25.04020 
25.03943 

No.  6.  Detached 

No.  5.  In  slice 

922 

+.0616 

23.5248 
23.6286 

-.0048 

28.4863 
28.4801 

+.0010 

28.6102 
23.6064 

-.00077 

23.61043 
23.51167 

No.  6.  Detached 

No.  7.  Inslioe 

1582 

+.0047 

21.8787 
21.0716 

+.0028 

21.0628 
21.4861 

-.0038 

21.9661 
21.9676 

+.00124 

21.96753 
21.96810 

No.  7.  Detached 

778 

-.0021 

+.0028 

+.0016 

+.00067 

Digitized  by  VjOOQIC 


384 


Marks,  ^^?.i 


BTR 


INITIAL   STRAIN& 

No.  5473. 

18-nrCH  JACKET. 

Bbseoh  End. 


Ring. 

Bismeters. 

stress  per  sqonre 
inch. 

A. 

B. 

C. 

Mom. 

Tension. 

Compres- 
sion. 

No.1.  IbbUm 

83.4208 
83.4218 

Inehet. 
33! 4230 

Inehe$, 
83.4258 
33.4280 

Ineket. 
33.42887 
33.42268 

Poundt 

PotMUU. 

Ko.  1.  DeUch«d 

No.  2.  Inslioe 

753 

+.0010 

81.8821 
81.8045 

-.0007 

3L8648 
31.8667 

-.0028 

81.8670 
31.8020 

-.00084 

3L  87463 
81.87440 

Ko.  2.  BotMhod 

No.  3.  In  dice 

216 

+.0024 

30.8971 
80.3072 

—.0019 

30.8637 
30w3641 

-.0080 

80.3645 
30.3629 

—.00028^ 

30.87610 
30.37473 

No.4.  Inslioe 

865 

+.0001 

28.8524 
28.8489 

+.0004 

28.8860 
28.8854 

—.0016 

28.8391 
28.8394 

—.00037 

28.84217 
28.84123 

No.  4.  DetAohod 

No.  5.  Intlloe 

977 

-.0035 

27.3105 
27.3079 

+.0004 

27.2988 

27.2938 

+.0003 

27.2966 
27.2961 

—.00094 

27. 3C0I3 
27.29927 

No.  5.  DetMhod 

No.  6.  Inslioe 

945 

-.0020 

25.8320 
25.8306 

+.0005 

25.8205 
25.8197 

—.0005 

25.7982 
25.7980 

-.00086 

25.81523 
25.81448 

No.€.  Detaohed 

No.  7.  InsUoe 

929 

—.0014 

24.2037 
24.2038 

—.0006 

24.2040 
24.2060 

-.0002 

24.2084 
24.2008 

—.00080 

24.20370 
24.20353 

No.  7.  DeUolMd 

No. 8.  Inslioe 

219 

+.0001 

32.6268 
22.6267 

+.0020 

22.6134 
22.6140 

-.0026 

32.6634 

22.5620 

-.00017 

22.60103 
22.60090 

No.  8.  DeUohed 

No.  0.  Inslioe 

172 

+.0004 

21.0680 
21.0834 

+.0006 

21.0660 
21.0623 

—.0014 

21.0704 
21.0751 

—.00013 

21.07313 
21.07300 

No.  0.  BetMhed 

No.  10.  Inslioe 

669 

+.0004 

19.5206 
19.5320 

—.0037 

19.5296 
19.5260 

+.0047 

19.5180 
19.5239 

+.00047 

19.52673 
19.52730 

No.  10.  BetMhed 

No.  11.  In  sllee 

2412 

+.0024 

17.9750 
17.9n4 

.0036 

18.0063 
18.0009 

+.0059 

17.9575 
17.9602 

+.00157 

17.0796 
17.9796 

No.  U.  BetMhed 

167 

+-.0084 

-.0054 

+.0027 

—.0001 
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INITIAL   STRAINS.  385 

nrrriAL  stbaivs. 

TESTS  TO  DETERMINE  THE  EFFECTS  OF  TURNING  OFF  HEAVY  CHIPS 
ON  THE  INTRODUCTION  OF*  INITIAL  STRAINS  IN  STEEL  RINGS. 

No.  5454. 


Length  of  ring,  ".85. 

A  chord  about  1".300  was  mea«ured  and  then  the  ring  cut  a  part  rad- 
ially midway  the  extremities  of  the  measured  chord. 

The  cut  allowed  the  chord  to  shorten  ".0002 ;  hence  very  slight  strains 
were  released. 

Kext,  putting  the  ring  on  a  face  plate  of  a  lathe  and  clamping  it  in  po- 
sition by  means  of  a  central  disk  and  bolt,  the  outside  diameter  of  the 
ring  was  turned  down  with  one  heavy  cut  and  coarse  feed,  from  3". 72 
diameter  to  3".54 — ".09  thickness  of  metal  on  a  side  being  turned  off. 

Again  measuring  the  chord,  it  was  found  ".0010  longer  than  orig- 
inally laid  off. 

No.  5456. 
Length  of  ring,  ".85. 
Exterior  diameter,  3".71. 
Interior  diameter,  3".20. 

A  chord  about  1".3  long  laid  off  same  as  in  test  5454. 
Measured  chord  before  and  afber  cutting  apart  radially  midway  the 
chord ;  theeffect  of  cutting  was  to  lengthen  the  chord  measurement  ".0009. 

No.  5456. 

Length  of  ring,  ".85. 

Exterior  diameter,  3".70. 

Interior  diameter,  3". 20. 

Eing  was  cut  apart  radially  and  chord  measured  <a<cross  the  cut;  a 
chip  was  then  turned  off,  reducing  the  exterior  diameter  to  3".53. 

The  chord  was  again  measured  and  it  was  found  that  turning  off  the 
outside  chip  caused  the  chord  measurement  to  enlarge  ".0024. 

No.  5457. 

Length  of  ring,  ".85. 

Exterior  diameter,  3".70. 

Interior  diameter,  3".20. 

Eing  carefully  annealed  and  cut  apart  radially. 

Chord  measured  across  the  cut,  and  ring  turned  out  on  inside  with 
one  chip  to  3".34  diameter. 

Effect  of  taking  off  chip  from  inside  was  to  diminish  the  chord 
measurement  ".058. 

H.  Ex.  43 26  ^  , 
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10-INCH  WIRE  WRAPPED  WOODBRIDGE  B.  L.  RIFLE. 


HYDROSTATIC  TEST  OF  INNER  STAVE  RING. 
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10-IVCH  WIBE  WRAPPED  WOODBSIDGE  B.  L.  BIELE. 
Inner  Stayk  King. 

[Experiments  made  under  the  direction  and  with  apimratiiH  de»ij;ned  by  Dr.  W.  E.  WocNlbridge.] 

The  ring  was  subjected  to  interior  hydrostatic  pressure  by  means  of 
the  apparatus  herewith  illustrated,  and  measurements  shovnng  expan- 
sion of  diameters  taken  while  the  ring  was  under  x>ressure9  and  perma- 
nent sets  observed  after  the  relense  of  loads. 


cZ»H«r««fiVIVa 


The  measurements  included  surface  diameters  over  the  exterior  of 
the  ring,  diameters  at  the  middle  of  the  thickness,  and  those  near  the 
interior  surfjice;  the  latter  being  taken  about  ".10  from  the  surface  of 
the  bore. 
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390  HYDROSTATIC   TEST   OF    INNER   STAVE    RING. 

The  diameters  at  the  middle  of  the  thickness,  and  near  the  sarface 
of  the  bore,  were  taken  by  means  of  pins  inserted  into  small  drilled 
holes  in  the  ring  which  penetrated  to  the  required  depth.  The  inner 
ends  of  the  pins  rested  against  the  metal  of  the  ring  at  the  bottom  of 
the  holes,  while  the  outer  ends  projected  beyond  the  exterior  diameter, 
and  were  thus  accessible  to  the  calipers. 

Exterior  diameters  were  also  measured  with  pins  having  collars  which 
rested  against  the  ring  around  the  small  drilled  holes. 

The  interior  pressures  per  square  inch  were  assumed  to  be  the  total 
load  applied  by  the  testing  machine  to  the  piston  of  the  reservoir 
divided  by  the  area  of  the  piston. 

The  tables  show  the  amount  of  expansion  measured  on  each  diameter 
under  the  indicated  pressures  and  the  amount  of  permanent  sets  when 
the  pressures  were  released. 

The  original  diameters  of  the  ring  to  which  the  recorded  expansions 
refer  were  as  follows : 

Exterior  surface 2fl.52 

Keariniddleof  thickueM8  0f  riiij( 25.76 

Near  interior  sarface  of  ring 22.45 

It  will  be  observed  that  the  total  expansion  under  what  was  appar- 
ently 15,000  pounds  per  square  inch  was  less  than  the  recorded  expan- 
sion under  14,000  xxmnds  per  square  inch.  The  condition  of  the 
straining  apparatus  was  such  as  to  possibly  explain  the  anomalous 
action  of  the  ring. 

Difficulty  had  been  exi)erienced  with  the  hydraulic  packings;  ex- 
cessive leakage  occurred.  In  order  to  check  the  rapid  leakage  at  the 
packings,  ground  ginger  root  and  wood  pulp  had  been  introduced  to  the 
reservoir  with  the  water  used  in  charging  the  apparatus,  and  it  is 
believed. that  the  material  thus  introduced  occasioned  a  partial  or  com- 
plete sealing  of  the  pressure  before  it  reached  the  ring,  and  the  maxi- 
mum pressure  of  the  reservoir  failed  at  the  time  to  reach  the  irterior 
surface  of  the  ring. 
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HYDROSTATIC   TEST  OP   INNER   STAVE   RINQ. 
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HYDROSTATIC    TEST    OF    INNER   STAVE   RING. 


PERMANENT  EXPANSION  OF  EXTEIiWR  SURFACE  OF  RING  AFTER  BE- 
ING STRAINED  BY  PRESSURES  RECORDED  IN  TABLE. 

[MeaBuremeota  taken  after  loads  were  releaM<l.] 


Permanent  seta. 

After 

iDterior 

DiametciB. 

presaure 

per  sqimro 

inch  of— 

1-5. 

2-6. 

3-7. 

iS. 

Pounda, 

Inch. 

Inch. 

Inch. 

Inch. 

8,000 

.0007 

.0010 

.0014 

.0010 

12,000 

.0022 

.0028 

.0067 

.0061 

U,000 

.0333 

.0467 

.0503 

.0485 

Ring  removed  from  strainine  fixture.                 | 

.0296      1        .0400      I        .0613 

.0473 

Again  placed  on  straining  fixture. 
.0471              .0679              .0810 

18,000 

.0653 
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HARDENED  AND  TEMPERED  STEEL. 


TRANSVERSE  AND  TENSION  TESTS. 
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EAEDEVED  AVD  TBMFBBBD  STEEL. 

These  experiments  were  undertaken  preliminary  to  the  manafacture 
of  Belleville  springs  for  12-inch  B.  L.  rifled  mortar  Spring  return 
carriages,  to  aid  in  the  selection  of  a  suitable  material  and  determin- 
ing the  proper  treatment  in  tempering. 

Experimental  springs  were  made  from  plates  -^^  in  thickness. 

These  tempered  strips  were  from  the  same  plates;  they  were  the  full 
thickness  of  the  plates  and  were  planed  out  in  widths  from  about  -^" 
to  ^'\  according  as  the  material  permitted,  after  first  having  cut  out 
disks  for  springs. 

Five  grades  of  plate  steel  were  experimented  with,  and  a  number 
of  experiments  made  with  some  spring  steel  bars  in  store  at  the 
arsenal. 

The  details  of  the  tempering  process  were  varied;  hardening  the 
strips,  which  were  heated  to  different  temperatures,  by  quenching  in 
different  baths  at  different  temperatures.  The  temperature  at  which 
the  temper  was  drawn  was  also  varied.  . 

In  defining  the  temperatures  of  drawing  the  temper,  the  color  full 
blue,  refers  to  that  shade  when  a  deep  or  intense  shade  of  blue  was 
reached. 

Eaising  the  temperature,  next  imparts  a  shade  of  light  blue,  above 
which  the  color  of  the  metal  does  not  afford  a  reliable  indication  of 
the  temperature  until  the  steel  becomes  red  hot. 

After  drawing  the  temper  the  strips  were  immediately  cooled  in  oil. 

In  so  wide  a  field  of  research  as  the  tempering  of  steel,  a  compara- 
tively small  number  of  experiments  can  hardly  do  more  than  iumish 
indications  of  what  range  in  physical  properties  might  be  expected. 

In  the  present  experiments  certain  well  defined  results  were  pro- 
duced, and  to  these  attention  will  be  called,  reserving,  however,  more 
extended  remarks  and  discussion  of  results  until  a  comprehensive 
series  of  experiments  in  progress  are  completed. 

In  general,  it  appears  from  these  preliminary  experiments  that  heat- 
ing and  quenching  in  baths  of  comparatively  slow  action  may  cause 
decided  increase  in  strength  over  the  steel  in  its  natural  state  as  rolled 
or  hammered  plate,  and  the  metal  may  be  characterized  by  toughness 
without  subsequent  drawing  of  the  temi)er. 

While  the  metal  may  in  this  manner  have  its  strength  increased  to 
a  certain  extent,  yet  more  energetic  hardening  followed  by  drawing 
the  temper  has  produced  higher  Tesults. 

The  maximum  transverse  strength  attained  has  been  in  those  cases 
where  the  metal  was  first  brought  to  a  state  of  fall  hardness. 

While  in  the  state  of  full  hardness  the  metal  was  very  brittle  and 
apparently  in  a  weakened  condition.  Upon  drawing  the  temper  the 
metal  displayed  great  strength,  at  first  accompanied  by  brittleness,  but 
as  the  temperature  of  drawing  was  increased  it  regained  touglmess 
and  at  the  same  time  lost  in  transverse  strength. 
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This  behavior  suggests  the  explanation  that  altliongh  apparently 
weak  when  in  a  state  of  intense  hardness,  the  metal  may  then  in  reality 
be  in  its  strongest  condition,  the  apparent  weakness  being  due  to 
internal  strains  assisting  the  external  force  applied  in  causing  rup- 
tures, moderate  heating  relieving  the  hardening  strains  and  destroy- 
ing the  tendency  to  rupture  from  within  the  metal. 

The  minimum  quenching  temperature,  sudden  cooling  from  below 
which  did  not  sensibly  increase  the  transverse  strength,  appeared  to 
vary  with  the  diflferent  grades  of  steel. 

Certain  strips  were  very  susceptible  to  hardening  cracks.  This  was 
observed  with  the  steels  of  1.04  per  cent  arid  1.25  per  cent  manganese. 
When  hardening  the  Belleville  springs  this  tendency  to  crack  wa« 
more  conspicuous  than  in  the  case  of  the  small  strips. 

The  range  of  temperature  from  which  full  hardness  could  be  given 
the  high  manganese  steel  without  cracking  was  very  limited.  Great 
strength  was  reached,  accompanied,  however,  by  brittleness. 

The  high  silicon  steel  showed  no  unusual  features  attributable  to  its 
chemical  composition. 

The  size  of  the  piece  influences  the  manner  of  treatment.  Oil 
quenching  was  suflBciently  energetic  for  the  strips,  whereas  water 
quenching  seemed  necessary  for  the  springs,  which  further  emphasizes 
the  influence  of  initial  hardness  before  the  temper  is  drawn. 
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CHEMICAL  COMPOSITION  OF  MATERIAL  USED  IN  ALTERNATE  STRAIN- 

ING  TESTS. 


No.  of 
tMi. 


2704 
2760 


2761 

2762 

2763 
5762 

8065 
5763 
5764 

5068 
5516 


Material. 


Steel.. 
...do. 


....do 

....do 

Ste^l  railroad  axlel 


Wrought  Iron... 
Cold  rolled  iron. 
...do 


Cast  iron  . 
...do 


A. 
B. 


IVI 


Carbon. 


Total. 


0.435 
0.520 

0.463 

0.558 

0.462 
0.156 

0.027 
0.060 
0.062 

2.811 
2.063 


± 


Graph- 
itic. 


0.035 
0.049 

0.017 

0.027 

0.020 
0.018 

0.002 
None 
None 

2.301 
2.762 


Com- 
bined. 


0.400 
0.480 

0.446 

0.581 

0.442 
0.188 

0.026 
0.060 
0.062 

0.510 
0.201 


Man- 
ganese. 


0.750 
0.660 


0.561 

0.656 

0.660 
0.834 

None 
None 
None 

0.713 
0.381 


SiU. 
con. 


Sul.   |?J;oH-     Gop- 


phur. 


phor- 


por. 


0.151  I  0.023 


0.193     0.032 


0. 160     0. 048 


0.195 

0.169 
0.006 

0.035 
0.232 
0.230 

0.653 
0.767 


0.039 
0.115 

0.015 
0.012 
0.014 

0.020 
0.081 


0.021  I  0.010 


0.082     0.017 


0.031     0.020 


0.038  '  0.033  I  0.018  I 


0.031  '<  0.022 


0.002 

0.105 
0.133 
0.136 

0.515 


0.305 

0.075 
0.016 
0.016 

0.008 


0.556     0.006 


No.  2764. 

MiDYALE  Steel  Bab. 

Marked  t^ 
'    (See  Eeport  1889,  page  311,  for  the  first  part  of  this  test) 

Bar  rested  three  mouths  and  three  days,  then  annealed  in  an  oil  bath 
at  temperature  of  340  F.  Maintained  at  this  temperature  two  hours, 
then  slowly  cooled  in  the  oil. 

The  heating  was  slowly  done,  requiring  three  hours'  time. 

Measurements  taken  on  three  gauged  lengths  120^  apart  before  and 
after  annealing. 


Nnmber  of  ganged 

Beforo  an- 
nealing. 

After  anneal- 
ing. 

Dlfferoneo. 

1 

10.0064 
10.0022 
10.0434 

Inehet. 
10.0060 
10.0022 
10.0435 

Indu 
-.0004 

0 
+.0001 

2 , 

8 

M«an ....... .r- 

10.0173 

10.0172 

->.0001 
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Eested  without  load  seven  months. 

Stem  turned  down  to  2'^247  diameter  and  test  completed  by  tensioiL 

Sectional  area,  3.97  square  inches. 

Gauged  length,  10". 


Applied  loads. 

in^«».4-<^<» 

Successive 

eloneation 

periDch. 

Permanent 
set. 

Snccessive 

penuiinent 

set. 

Bemarks. 

Total. 

PersqnAre;  per  Inch, 
inch. 

Poiindi. 
3,970 
19,850 

39,700 
59,550 
79,400 
99,250 
U9,100 
138,950 
158,800 
178.650 
198.500 
202, 470 
206, 440 
210,410 
214,380 
218,350 
222,320 
•J26.290 
230.260 
234,230 
238,200 
242, 170 
246,140 
250,110 
254,080 
258,050 
262,020 
265,990 
269,960 
273, 930 
277,900 
281,870 
285,840 
289,810 
293,780 
297,750 
299,620 
241,600 

Pound*. 
1,000 
5,000 

10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
75, 470 

Inch. 

0.      . 
.00015 

.00032 

.00049 

.00067 

.00089 

.00120 

.00176 

.00280 

.00447 

.00740 

.00801 

.00865 

.00054 

.01051 

.  01179 

.01308 

. 01455 

.01610 

.01824 

.02007 

.022 

.024 

.026 

.o:jo 

.033 
.636 
.038 
.042 
.046 
.050 
.066 
.063 
.070 
.085 
.109 
.144 

0. 
.00015 

.00017 

.00017 

.00018 

.00022 

.000»1 

.00056 

.00104 

.00167 

.00293 

.00061 

.00064 

.00089 

.00097 

.00128 

.00120 

.00147 

.00165 

.00214 

.00183 

.00198 

.002 

.002 

.004 

.003 

.003 

.002 

.004 

.001 

.004 

.006 

.007 

.007 

.015 

.024 

.035 

Ineh. 

0. 

0. 

.00001 
.00001 
.00003 
.00008 
.00021 
.00056 
.00138 
.00282 
.00545 

Tneh. 
0. 

Initial  load. 
Micrometer    reset   to 
zero. 

Tensile  strength. 
Load  at  time  of  rupture. 

1 

.0000^ 
0. 
.00002 
.00005 
.00013 
.00035 

.00144 
.00263 

I        

1 

.00950    1        .00405 

1 

1 

..: 1 

.01740 

.00790 

1 

1 

i 

1 

' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  75,411 

Elongation  per  inch  after  rupture inch . .      .  2N 

Reduction  in  diameter  at  point  of  rupture J do. . .      .737 

Seduction  in  area  after  rupture,  per  cent  of  original  section 56.1 

Position  of  rupture 5"  .8  from  nedt 

Character  of  broken  surface silky,  vrith  deep  radial  serrations;  surface  of  stem  slightly  seMtf 

Slongation  of  inch  sections ".14,  ".19,  ".27,  ".70*,  ",66*,  ".27,-".22,  ".17, ".!«,  '•JB 
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Bested  without  load  seven  months. 

Stem  turned  down  to  2^^262  diameter  and  test  resumed  by  tension. 

Sectional  area,  4.02  square  inches. 

Gauged  length,  10". 


Applied  loads. 


TotaL 


Per  square 
inch. 


Elongation 
per  inch, 


SnooessiTe 
eloDgation 
perlacfa. 


Permanent 
set. 


Saccessire 

permanent 

set. 


Bemarks. 


Poundt. 
4,020 

20.100 
40.200 
60,300 
80,400 
100,500 
120.000 
140,700 
160,800 
104,820 
168,840 
172,860 
176,880 
180,900 
184,920 
188,940 
192,060 
196,980 
201,000 
205,020 
209,040 
213,060 
217,080 
221.100 
225, 120 
229,140 
233,160 
237, 180 
241, 200 
245.220 
249,240 
253,260 
257,280 
261.300 
265,320 
209.340 
273,360 
277,380 
281,400 
285,420 
289,440 
293,460 
297,480 
301,500 
305,520 
809, 540 
313,660 
317,580 
318,540 


Pounds. 
1,000 

5.000 
10.000 
15,000 
20.000 
25.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000, 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74.000 
75,000 
76,000 
77,000 
78,000 
79,000 
79,240 


Ineh. 
0. 

.00015 
.0C031 
.00050 
.00066 
.00084 
.00100 
.00117 
.00137 
.00141 
.00145 
.00149 
.00154 
.00159 
.00164 
.00172 
.00181 
.00194 
.00216 
.00250 


.00345 

.00408 

.00490 

.00597 

.00715 

.00845 

.01014 

.01175 

.  01275 

.01425 

.01625 

.01776 

.02005 

.022 

.024 

.027 

.030 

.033 

.036 

.039 

.042 

.046 

.051 

.057 

.066 

.078 

.102 

.120 


Inch. 
0. 

.00015 

.00016 

.00019 

.00015 

.00019 

.00016 

.00017 

.00020 

.00004 

.00004 

.00004 

.00005 

.00005 

.00006 

.00008 

.00009 

.00013 

.00022 

.00034 

.00086 

.00059 

.00063 

.00082 

.00107 

.00118 

.00130 

.00169 

.00161 

.00100 

.00150 

.00200 

. 00151 

.00229 

.00195 

.002 

.003 

.003 

.003 

.003 

.003 

.003 

.004 

.005 

.006 

.009 

.012 

.024 

.018 


Ineh, 

0. 

0.  / 
.00001 
.00001 
.00001 
.00001 
.00001 
.00001 
.00001 


Ineh. 
0. 


Initial  load.    JkCicrome- 
ter  reset  to  zero. 


.00001 


0. 
0. 
0. 
0. 
0. 
0. 


.00002 


.00001 


.00037 


.00035 


.00275 


.  00915 


.00640 


.  01713 


.00798 


Tensile  strength. 


Local  contraction  went  on  under  diminished  stress  after  the  maxi- 
mum load  had  been  reached. 

The  test  was  discontinued  when  the  total  load  had  fallen  to  300,000 
pounds.  At  this  time  the  diameter  of  the  stem  had  contracted  to  1''.86 
at  the  smallest  place;  hence  the  stress  per  square  inch  on  the  minimum 
section  was  300,000  -r-  2.72  square  inches  =  110,290  i>ounds. 

The  elongation  of  the  inch  sections  was  as  follows:  ".10,  ".13,  ".17, 
".29,  ".42,  ".31,  ".17,  ".14,  ".11,  ".11. 

The  bar  was  removed  from  the  testing  machine  and  the  stem  turned 
down  to  a  uniform  diameter  of  1.844  square  inches. 

Sectional  area,  2.67  square  inches. 

The  elongated  inch  sections  were  laid  off  on  the  stem  as  they  existed 
before  the  bar  was  turned  down. 


H.  Ex.  43 ^27 
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The  test  was  resumed  and  rupture  completed. 

Tensile  strength,  249,100  poundss:93,290  pounds  per  square  inch. 

Load  at  time  of  rupture,  207,000  pounds. 

Total  elongation,  2".47  in  10  inche8=24.7  per  cent. 

Total  elongation  of  inch  sections :  ".14,  ".13,  ".17,  ".29,  ".42,  ".3i;  'M7, 
".14.  ".16,  ".54». 

Diameter  at  fracture,' 1".36.    Area,  1.45  square  inches. 

Contraction  of  area,  45.7  per  cent. 

Fractured  1".20  from  neck.  Appearance,  silky,  interspersed  with 
fine  granulation.  Berrated  sur£ace  radiating  from  the  center  of  the 
bar. 
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Bested  without  load  seven  months. 

Stem  turned  down  to  2'^  258  diameter,  and  test  completed  by  ten- 
sion. 

Sectional  area,  4  square  inches. 
Gauged  length,  10''. 


Applied  loadB. 

Eloneation 
per  Inch. 

Sacoeesive 
elonsation 
per  Inch. 

Permanent 
set. 

Snccesdve 
set. 

Semarks. 

Total. 

Per  square 
incQ. 

Founds. 
4,000 

20,000 
40,000 
60,000 
80.000 
100,000 
120,000 
140,000 
160,000 
180,000 
200,000 
204,000 
208.000 
212,000 
216,000 
220,000 
224,000 
228.000 
232,000 
236,000 
240,000 
244,000 
248,000 
252,000 
256,000 
260,000 
264,000 
268,000 
272,000 
276,000 
280,000 
284,000 
288,000 
292,000 
296,000 
300,000 
304,000 
308,000 
812,000 
813,280 

Foundt. 
1,000 

5,000 
10,000 
15,000 
20,000 
2.^,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56,000 
57,000 
58,000 
69,000 
60.000 
61.000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
78,820 

Inch. 

a 

.00015 
.00031 
.00049 
.00066 
.00087 
.00116 
.00169 
.00266 

.00688 

.00741 

.00706 

.00880 

.00967 

.  01070 

.01169 

.01280 

.01415 

.01514 

.01755 

.019 

.021 

.023 

.025 

.028 

.030 

.032 

.034 

.037 

.040 

.044 

.048 

.053 

.058 

.065 

.074 

.088 

.110 

.136 

Inch. 
0. 

.00015 

.00016 

.00018 

.00017 

.00021 

.00029 

.00053 

.00097 

.00164 

.00258 

.00058 

.00055 

.00081 

.00087 

.00103 

.00099 

.00111 

.00135 

.00099 

.00241 

.00145 

.002 

.002 

.002 

.003 

.002 

.002 

.002 

.003 

.003 

.004 

.004 

.005 

.005 

.007 

.009 

.014 

.022 

.025 

Inch. 
0. 

0. 

0. 

0. 

.00002 
.00005 
.00018 
.00050 
.00129 
.00265 
.00400 

Inch, 
0. 

Initial  load.    Microme- 
ter reset  to  sero. 

Tensile  strength. 

.00002 
.00003 
.00013 
.00032 
.00079 
.00136 
.00225 

• 

.00844 

.00354 

.01490 

.00640 

The  test  was  discontinued  after  pa^ssing  the  maximum  load,  when  the 
stress  had  fallen  to  300,000  pounds  total  load=106,010  pounds  per 
square  inch  on  the  minimum  section,  1".90  diameter. 

The  bar  then  measured  as  follows: 

Elongation  in  10  inches,  1".95=19.5  per  cent. 

Elongation  of  inch  sections,  ".13,  'M9„''.28,  ".38,  ".29,  MS,  ".15,  "13, 
".11,  ".11. 

Minimum  diameter,  1".90.    Area,  2.84  square  inches. 

Contraction  of  area,  29  per  cent. 

Bar  removed  from  testing  machine  and  annealed  by  heating  bright 
red  and  cooling  in  the  open  air. 

After  cooling,  the  bar  was  returned  to  the  testing  machine  and  rup- 
ture completed. 

Maximum  load  after  annealing,  244,500  pounds=86,400  pounds  per 
square  inch  on  section,  which  was  1".90  diameter. 

Load  at  time  of  rupture,  224,000  pounds =70,150  pounds  per  square 
inch  on  1".90  section,  or  125,140  pounds  per  square  inch  on  fractured 
section. 
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.Total  elongation  in  10  inches,  3^M5=331.5  per  cent 

Elongation  of  inoh  sections,  ".17,  ".25,  ".44,  ".94»,  ".45,  ".25,  ".20, 
".18,  ".17,  ".10. 

Diameter  at  fracture,  1".51.    Area,  1.79  square  inches. 

Total  contraction  of  area,  55.2  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  fine  granular,  radiating 
from  a  doll  silky  spot  ".50  diameter  at  the  circumference  of  the  bar. 
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ALTERNATE   AND   REPEATED   STRAINING. 


Rested  without  load  seven  months. 

Stem  turned  down  to  1^^995  diameter,  and  test  completed  by  tension. 

Se<^tional  area,  8.12  square  inches. 

Gauged  length,  10". 


Applied  loftds. 


Powndt. 
3,120 
'  15,600 
31,200 
46,800 
62,400 
78,000 
93,600 
100,200 
124,800 
140,400 
143,520 
146.640 
148,760 
152, 880 
156.000 
ISO,  120 
162,240 
166,860 
168,480 
171,600 
174,720 
177,840 
180,960 
184,080 
187,200 
190,820 
193, 440 
106,560 
109,680 
202,800 
205,920 
209,040 
212, 160 
215,280 
218, 400 
221,520 
224.640 
227,760 
230,880 
234,000 
237,120 
240,240 
243,360 
246,480 
249,600 
252,720 
255,840 
258.600 
232,700 


inoh 


PmmuI*. 
1,000 
5,000 
10,000 
.  15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63.000 
64,000 
65,000 
66,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 


Blonntion 
per  mcb. 


Jn€h. 

0. 

.00015 
.00038 

.ooaM 

.00069 

.00084 

.00100 

.00118 

.00135 

.00155 

.00158 

.00163 

.00160 

.00170 

.00176 

.00180 

.00185 

.00195 

.00220 

.00375 

.00464 

.00625 

.00730 

.00840 

.01005 

.01100 

.01223 

.01400* 

.01535 

.01675 

.01825 

.01970 

.022 

.024 

.026 

.028 

.030 

.033 

.035 

.039 

.042 

.047 

.051 

.059 

.065 

.076 

.090 

.126 


Snooesaire 
elonffation 
per  Inch. 


Ineh, 

0. 

.00015 
.0001^ 
.00018 
.00018 
.00015 
.00016 
.00018 
.00017 
.00020 
.00003 
.00004 
.00004 
.00004 
.00005 
.00005 
.00005 
.00010 
.00025 
.00155 
.00088 
.00161 
.00105 
.00110 
.00165 
.00095 
.09123 
.00177 
.00135 
.00140 
.00150 
.00150 


.002 
.002 
.002 
.002 
.003 
.002 
.004 
.003 
.005 
.004 
.008 
.006 
.011 
.014 
.036 


Permanent 
«et. 


Ineh. 

0. 

0. 

.00001 
.00002 
.00002 
.00002 
.00002 
.00002 
.00002 
.00002 


.00004 


.00172 


.00760 


. 01400 


SncoeMive 
pemuuient 


Ineh. 
0. 


.00001 
.00001 


0. 
0. 
0. 
0. 
0. 
0. 


.00002 


.00168 


.00588 


.00640 


Benuurks. 


Initial 


Tendile  strength. 
Load  at  time  m  rapture. 


y. 


•  General  summary. 

Tenaile  strength  per  aqnare  inch  of  original  section pounds..    82,880 

Elongation  per  inch  after  rapture inch..       .202 

Keduction  in  diameter  at  point  of  rupture do...       .475 

Keduotion  in  area  after  rupture,  per  cent  of  original  section 42 

Position  of  rapture 4".4fromneek 

Character  of  broken  surface fine  grannlar,  radiating  from  a  dull  silky  center  ".50  diameter 

Elongation  of  inoh  seotions ".  09, ".  15, ".  26, ".  57*, ".  82, ".  18, ".  13, "  J^  'Ml,  ".09 
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Bested  without  load  seven  months. 

Stem  tamed  down  to  2 '^254  diameter,  and  test  completed  by  tension. 

Sectional  area,  3.99  square  inches. 

New  ganged  length  of  10''  established. 


Applied  loads. 


Total 


Pound*. 
3,990 

19,950 
39,900 
59,850 
79,800 
99.750 
119, 700 
139,660 
150,000 
179, 550 
199.500 
203,490 
207,480 
211,470 
215,400 
219,450 
223,440 
227,430 
231.420 
235,410 
230,400 
243,390 
247,880 
251,370 
256,360 
260,350 
268,340 
287,330 
271,320 
275,310 
279,300 
283.280 
287,280 
291,270 
205,260 
299,250 
803,240 
807,280 
311,220 
315,210 
819,200 
828,190 
826,000 
286»000 


Peraqaare 
incA. 


PcundM, 
1,000 

5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
36,000 
40,000 
46,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71.000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
81,700 


EloDsatton 
peruich. 


Inch. 
0. 

.00018 
.00031 
.00049 
.00064 
.00082 
.00099 
.00118 
.00138 
.00157 
.00178 
.00183 
.00188 
.00193 
.00200 
.00208 
.00217 


.00248 

.00349 

.00660 

.00680 

.00850 

.01016 

.01146 

.01400 

.015 

.017 

.019 

.021 

.024 

.026 

.029 

.082 


.066 
.064 
.078 
.100 


SneceMive 
eloofration 
perlnch. 


Inch. 


.00013 

.00018 

.00018 

.00019* 

.00018 

.00017 

.00019 

.00020 

.00019 

.00021 

.00006 

.00006 

.00005 

.00007 

.00008 

.00009 

.00011 

.00020 

.00101 

.00211 

.00120 

.00170 

.00166 

.00130 

.00255 

.001 

.002 

.002 

.002 

.003 

.002 

.003 

.003 

.004 

.003 

.006 

.002 

.010 

.008 

.014 


Pennuiait 
sot. 


Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.00005 


.00312 


.01110 


SnooessiTe 
permanent 


Ineh. 
0. 


.00006 


.00307 


.00708 


Bemarka. 


Initial  load.  Microme- 
ter acynatad  to  Eero. 


Tensile  strenffth. 
Load  at  timeof  mptnre. 


General  Bummary, 

Tensile  strength  per  sqoare  inch  of  original  section pounds..    81,700 

Elongi^on  per  inch  after  rapture inch..       .207 

Bedaction  in  diameter  at  point  of  rapture do...       .484 

Seduction  in  area  after  rapture,  percent  of  original  section 38.8 

Position  of  rupture 3".0Aromneck 

Character  of  Dioken  sorfiMe fine  granular,  radiating  from  a  silky  center  ".4  in  diameter 

"-     ^of  inch  laotiona ".10,  ".U,  ".12,  ".13,  ".15.  ".16,  ".25,  ".63*,  "M,  ".16 
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*  Ko.  6702. 

Specimen  from  Steel  Railroad  Axle. 
(See  Report  1891,  page  297,  for  other  tests  of  this  axle.) 


Diameter,  2".505. 

Sectional  area,  4.93  square  inches. 

Loaded  by  tension  with  197,200  pounds  =  40,000  pounds  x>er  square 
inch,  which  elongated  the  specimen  ".12  in  5  inches. 

Also  loaded  by  tension  with  246,500  pounds  =  50^000  pounds  per 
square  inch,  which  elongated  the  specimen  ''.32  total  m  5  inches. 

Diameter  drawn  down  to  2".429  =  4.634  square  inches  area;  hence  the 
stress  per  square  inch  on  the  reduced  section  was  53,190  pounds. 

Tensile  test  discontinued. 

Rested  eight  days  then  placed  in  machine  and  tested  by  compresaiou. 

Sectional  area  called  4.93  square  inches  (original). 

Gauged  length,  5".32. 


Applied  loads. 

In  ganged  length. 

Benuu-ka. 

ToUL 

Per  eqnare 
inch. 

Com- 

Set. 

Fw,nd», 

Ptfundt. 

lack. 

Inch, 

4,930 

1,000 

0. 

0. 

Iniiiai  load.   Micrometer  aet  »t  aero. 

24,650 

6,000 

.0004 

0. 

40,300 

10,000 

.0013 

0. 

78,050 

16,000 

.0021 

0. 

08,600 

20,000 

.0030 

.0001 

123,250 

25.000 

.0040 

.0001 

147.900 

30,000 

.0054 

.0005 

172,550 

35,000 

.0078 

.0020 

197,200 

40,000 

.0134 

.0064 

221,850 

45,000 

.0256 

.0177 

246,500 

60,000 

.0584 

.0486 

271.150 

55,000 

.1075 

.0970 

296,800 

60.000 

.1750 

.1634 
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Bested  17  days  then  tested  by  tension. 
Sectional  area^  .80  square  inch. 
Gauged  length,  10". 


AppUdd  loada. 

In  ganged  length. 

Kemarka. 

Total. 

PerMoare 
incn. 

Elongation. 

Set 

Founds. 

800 

4000 

8,000 

12,000 

16,000 

20,000 

24,000 

28,000 

82,000 

36,000 

40,000 

44,000 

48,000 

50.200 

POHfldS. 

1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
55,000 
60,000 
62,750 
0 

Inch. 

0. 

.0014 
.0032 
.0049 
.0066 
.0083 
.0105 
.0281 
.0449 
.00 
.14 
.22 
.36 

0. 

0. 

0. 

0. 

0. 

0. 

.0005 
.0111 
.0314 

Initial  load. 

Tensile  atrength. 
=5.5  per  cent. 

.55 

Elongation  of  inch  sections:  ''.22,  ".08,  ".02,  ".01,  ".01,  ".00,  ".00, 
".01^  ".06,  ".14. 

Diameter  at  fracture,  ".90.    Area,  .636  square  inch. 

Contraction  of  area,  20.5  per  cent. 

Appearance  of  fracture,  granular  3  Chree  dull  spots  near  the  circum- 
focence  ".16  diameter  each. 
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Gauged  length  now  measnres  9''.9975  when  referred  to  standard  bar. 

Stem  turned  down  to  2".522  diameter,  9'M2  long,  after  which  the 
gauged  length  measured  9".9958;  indicating  a  shortening  of  ''.0017  in 
a  length  of  9'M2.  The  compression  stress  corresponding  to  this  strain 
is  6,470  pounds  per  square  inch. 

Sectional  area^  5  square  inches.    Gauged  length,  9''. 


Applied  loads. 

Elongation 
per  moh. 

SnooesaiTe 
eloDsation 
per  inch. 

Permanent 
aet. 

Saoceaeive 

permanent 

set. 

Total. 

Per  sqnare 
iooli. 

Remarka. 

Pounds, 

0 
200,000 
226,000 
250,000 
260,000 
265,000 
270,000 
275,000 
280,000 
285,000 
290,000 
291,060 
250,800 

Pounds, 
0 
40,000 
45,000 
50,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
58,210 

Incli, 
0. 

.001 
.001+ 
.002 
.006 
.007 
.017 
.024 
.033 
.043 
.063 

Inch. 
0. 

.001 
.0000+ 
.001 
.004 
.001 
.010 
.007 
.009 
.010 
.020 

Inch. 
0. 

Inch. 
0. 

Tonflile  strength. 
Load  at  time  of  mptnro. 

Oenerat,  Bumviary, 

Tenaile  strength  per  sqnare  inch  oforiginal  section pounds..    58,210 

Elongation  per  inch  after  niptare inch..        .143 

Bednction  in  diameter  at  poi  d  t  of  mp tnx« do . . .        .402 

Beduction  in  area  after  mpture,  per  cent  of  original  section 29.4 

Character  of  broken  surface granular,  60  percent;  fibrous,  40  percent 

Elongation  of  inch  sections ".04,  ".06,  ".10,  ".15,  ".21,  ".46*,  ".15,  ".09,  ".04 

NoTB.— The  age  of  this  cold-rolled  metal  was  not  definitely  known.  It  was,  however,  more  than  six- 
teen months  old  at  the  time  of  making  the  tests. 
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Before  turning  down  into  the  form  of  specimen  for  alternate  stresses 
the  internal  strains  in  specimen  A  were  investigated  as  follows: 


JM0* 


^s^k'A 


Three  ganged  lengths  120^  apart,  laid  off  on  bar,  and  measured  as 
follows: 


A 

B 

C 

InthM. 
10.0042 

InelitM. 
10.0010 

IwihM. 
10.0028 

The  bar  was  now  turned  down  to  3"  diameter,  a  length  of  9.J''  syra- 
metrical  with  the  gauged  lengths,  and  measurements  again  taken  as 
follows: 


« aa'^ 

k ^a'      ^ 

1 

s 10'           t * 

f 

A 

B 

C 

10.0005 

0.9978 

Inehet, 
9.9908 

The  bar  therefore  shortened  along  the  gauged  lengths. 


A 

B 

C 

Inch. 
.0037 

.0032 

Inch. 
.0080 

Mean  contraction,  ''.0033. 

As  this  contraction  occurred  in  the  length  9^''  where  the  bar  was 
turned  down  in  diameter,  the  corresponding  mean  compressive  stress, 
assuming  a  modulus  of  elasticity  of  27,000,000  pounds  per  square  inch, 
was  9,379  pounds  per  square  inch. 

The  sectional  area  of  the  annular  ring  of  metal  cut  away  being 
(1 1.0447-7.0d86)  3.9761  square  inches,  this  compressive  stress  represents 
the  gross  load,  37,290  pounds. 
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Gauged  length  now  measures  10",0165  wlien  referred  to  the  standard 
bar. 

Stem  turned  down  to  2".520  diameter  by  9''.16  long. 

Gauged  length  after  turning  down  stem  10".0150,  indicating  a 
shortening  of  ".0015  in  9".16. 

The  bar  was  heated  full  cherry  red  and  cooled  in  the  open  air;  one 
end  reached  a  higher  temperature,  a  bright  red. 

Again  placed  in  the  testing  machine  and  test  completed  by  tension. 

Diameter,  2".520. 

Sectional  area,  4.98  square  inches.    Gauged  length,  9". 


Applied  loads. 

Elongation 
per  Inch. 

Succfissive 
elongation 
per  Inch. 

Permanent 
set. 

Sacoeftsiye 

permanent 

set. 

Inch. 
0. 

.000044 
.000034 

Semarks. 

Total. 

Poundi. 
4.980 

49,800 
99,600 
119,520 

124,500 
129.480 
134,460 
139, 440 
144, 420 
149,400 
150, 360 
169. 320 
179, 280 
189. 240 
199.200 
209,160 
219,120 
224,050 

Per  square 
inch. 

Pound*. 
1.000 

10,000 
20, 000 
24,000 

25.000 
20,000 
27,000 
28,000 
29,000 
30.000 
32,000 
34.000 
36.000 
38,000 
40,000 
42,000 
44,000 
46, 170 

Inch, 

0. 

.000389 
.000822 

Inch. 
0. 

.000389 
.000433 

Inch. 
0. 

.000044 
.000078 

Micrometer  adjusted 
to  aero. 

Elastic  limit.  Approx- 
imate. 

Tensile  strength. 

.002679 

.004400 

.006056 

.  0(j8833 

.011500 

.  014356 

.0211 

.0300 

.  0.379 

.0511 

.0078 

.0878 

.1333 

.2144 

.C01857 

.001721 

.001«56 

.  0:)2777 

.  002«07 

.002856 

.006744 

.0089 

.0079 

.0132 

.0167 

.0200 

.04.55 

.0811 

.  001745 

.001667 

.013111 

.011366 

1 

1 

Immediately  after  reaching  the  tensile  strength  there  was  a  brief  in- 
terruption in  the  progress  of  stretching  to  allow  an  opportunity  to 
measure  the  total  stretc*.h  of  the  bar  at  that  time. 

JJpon  resuming  the  test  it  was  found  that  224,950  pounds  total  load, 
which  in  the  first  instance  was  causing  continuous  stretching,  did  not 
now  cause  any  further  elongation. 

The  load  was  gradually  increased  to  227,500  pounds  when  rapid 
stretching  was  again  resumed.  The  load  then  began  to  fall  slowly  as 
stretching  proceeded,  and  the  test  was  again  discontinued  when  the  load 
had  fallen  to  225,000pound8 — ^the  total  elongation  at  the  timebeing  2".13. 

A  rest  of  fifteen  hours  without  load  was  given  the  bar  for  thepurpose  of 
ascertaining  the  ett'ectof  this  additional  rest  upon  the  tensile  resistance. 

Under  earlier  stresses,  but  after  the  bar  had  received  a  considerable 
permanent  set,  the  metal  was  observed  to  possess  a  decided  tendency 
to  display  periods  of  rigidity  under  increased  stresses  if  the  stretch- 
ing was  not  continuous. 

After  a  rest  of  fifteen  hours  without  load  the  test  was  resumed. 

The  tensile  stress  was  increased  to  253,700  pounds  before  rapid 
stretching  was  renewed. 

The  stress  slowly  fell  to  260,000  pounds  when  the  total  stretch  had 
reached  2".15  in  9  inches.  Then  the  load  was  released  and  the  bar 
taken  from  the  testing  machine. 

Test  resumed  after  resting  forty-two  days. 

Tensile  strength  260,100  pounds =62,230  pounds  per  square  inch  on 
the  original  section. 

Total  elongation  in  9  inches  2".66=28.3  per  cent. 

Diameter  at  fracture,  2".03.    Area,  3.24  square  inches. 

Contraction  of  area,  34.9  per  cent. 

Appearance  of  fracture,granular  60  per  cent ;  fibrous  center  40  per  cent. 
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Appearance  of  fracture,  uniform  granular,  except  at  the  circumfer- 
ence there  were  dark  colored  spots  extending  ".05  to  ".08  toward  the 
center  of  the  bar. 

The  cau^e  of  these  dark  colored  spots  is  unknown,  but  their  presence 
may  be  due  to  cracks  which  existed  before  annealing,  and  were  discol- 
ored at  that  time. 

Fractured  end  turned  down  to  a  smaller  specimen  and  again  tested 
by  tension. 


Oriyinai 
frticture 


17.9 


S£65 
dSuxnb, 


JO" 


a  3" 


Sectional  area,  4.03  square  inches. 

Tensile  strength,  116,560  pounds  =  28,920  pounds  per  square  inch. 
Fractured  9f "  from  original  fracture,  or  44"  from  neck  of  present 
specimen. 
Appearance  of  fracture,  uniform  granular. 
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ALTERNATE   AND    REPEATED    STRAINING.    - 


Fractured  at  tLe  neck.    Appearance,  uniform  graniilar. 

Minute  cracks  developed,  visible  on  the  surfjice  of  the  stem,  taking: 
irregular  zigzag  directions. 

Fractured  end  turned  down  to  a  smaller  specimen  and  again  tested 
by  tension. 


OrigirvoCl 
•frctcticre. 


17."^  I 


1 


to" 


sa" 


r^^^^ 


fT 
UL 


Sectional  area,  3.14  square  inches. 

Tensile  strength,  8(>,1)80  pounds  =«  27,700  pounds  per  square  inch. 

Fractured  6J''  from  original  fracture,  or  2J"  from  neck  of  present 
specimen. 

The  present  fracture  occurred  1"  inside  the  neck  on  the  original 
specimen. 

Appearance  of  fracture,  uniform  granular. 
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ALTERNATE    AND    REPEATED   STRAINING. 
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ALTERNATE   AND    REPEATED    STRAINING.  453 

No.  5758. 

Oast  Iron  Bab. 
Marks,  OOBi, 
Diameter,  3". 

Sectional  area,  7.068  square  inches.  ' 

Tensile  strength,  203,900  i>oands  =  28.840  pounds  per  square  inch. 
Fractured  at  root  of  thread,  which  was  3".65  diameter  =  10.46  square 
inches  area. 
Tensile  strength  per  square  inch  at  root  of  thread  19,490  pounds. 
Appearance  of  fracture,  granular,  mottled. 

No.  5759. 

Cast  Iron  Bar. 
Marks,  11  M  6. 

Diameter,  3". 

Sectional  area,  7.068  square  inches. 

Tensile  strength,  205,700  pounds  =  29,100  per  square  inch. 

Fractured  at  the  necL     Appearance,  grauular,  mottled. 


No.  5760. 
Cast  Iron  Bar. 


Marks,  ^\^ 

Diameter,  3''. 

Sectional  area,  7.068  square  inches. 

Gauged  length,  10". 


Applied  loads. 

ElonffatioB 
per Inch; 

Saccessive 
elonj^ation 
per  inch. 

Permanent 
set. 

Snrce«Mivo 

jienuaiieut 

set. 

Bemarks. 

Total. 

Per  sqaaie 
inch. 

PoMnd». 
7,068 
14,130 
21,204 
28, 272 
35,340 
42,408 
49,476 
56,544 
63,612 
70,680 
77, 748 
84,816 
91,884 
98.952 
100,020 
113, 088 
120,156 
127,224 
134, 292 
141, 360 
148,428 
15.'>.406 
102,  ,'>64 
169, 632 
170.  TOO 
212,700 

PwindM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
30.090 

Inch. 
0. 

.00007 
.00012 
.00016 
.00022 
.00028 
.00033 
.00038 
.00043 
.00048 
.00054 
.00060 
.00068 
.00073 
.00081 
.00088 
.00095 
.00103 
.00113 
.00123 
.00133 
.00147 
.iJOlOl 
.00179 
.00200 

Inch. 

0. 

.00007 
.00005 
.00004 
.00006 
.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00008 
.00005 
.00008 
.00007 
.00007 
.00008 
.00010 
.00010 
.00010 
.00014 
.00014 
.00018 
.00021 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenj^li. 

.00002 

.00002 

.00005 

.00003 

.00008 

.00003 

.00013 

.00005 

.00015 

.00002 

.00021 

.00006 

.00031 

.00010 

.00048 
.00062 

.00017 
.00014 

Fractured  VA  from  neck.    Appearance,  granular,  mottled. 
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454  ALTERNATE   AND   REPEATED    STRAINING. 

No.  5761. 

Cast  Iron  Bab. 
Marks,  11  B  6. 
Diameter,  3". 

Sectional  area,  7.068  square  inches. 
Gauged  length,  10''. 


Applied  loads. 

Elongation 
perincli. 

SnoceMive 

Permanent 
set. 

Saccesaive 

permanent 

•tt. 

ToUL 

Per  sqaare 
inch. 

elongation 
per  inch. 

Remarks. 

Pound*. 
7.068 
14,136 
21,204 
28,272 
35,340 
42,406 
49,476 
66,544 
63,612 
70,680 
77.748 
84,816 
91,884 
98,952 
106,020 
113,088 
120,156 
127,224 
134,292 
141.360 
148,428 
155,496 
162.564 
169, 6:^2 
176,700 
212,700 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
80,090 

Inch, 
0. 

.00007 
.00012 
.00016 
.00022 
.00027 
.00033 
.00037 
.00043 
.00050 
.00055 
.00061 
.00067 
.00074 
.00080 
.00089 
.00096 
.00105 
.00114 
.00125 
.00135 
.00148 
.00164 
.00184 
.00201 

Inch. 
0. 
.00007 
.00005 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00007 
.00005 
.00006 
.00006 
.00007 
.00006 
.00009 
.00007 
,00009 
.00009 
.00011 
.00010 
,00013 
.00016 
.00J20 
.00017 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

.00001 

.00001 

.00004 

.00003 

.00007 
.00010 

.00003 
.00003 

.00013 

.00003 

.00020 

.00007 

.00029 

.00009 

.00047 
.00059 

.00018 
.00012 

Tensile  strength. 

Fractured,  ''.9  from  neck.    Appearance,  granular,  mottled. 
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ALTERNATE   AND   REPEATED    STRAINING.  455 

CAST  IBOH. 

Sand  Casting. 

No.  2770. 

OrijEnnal  dimensions  of  specimen : 
Length,  12''.97. 
Diameter,  3". 

Sectional  area,  7.069  square  inches. 
Gauged  length,  10". 

(See  Report  1889,  page  651,  for  earlier  test  of  this  specimen.    Test 
resumed  after  a  period  of  rest  of  four  months.) 


Applied  loadA. 

In  gauged  length. 

Bemarks. 

Total. 

Persqnaro 
incn. 

Com- 
pression. 

Set 

Ptntndg. 
7,069 
85,345 
70,090 
100,035 
141,380 
170,725 
212, 070 
247,415 
282,760 
247,415 
212, 070 
176, 725 
14f,380 
106,035 
70.690 
85,345 
70.600 
106,0:i5 
141,380 
106,035 
70.690 
35.346 
35,345 
70.090 
106.036 
141,380 
176,725 
212, 070 
247,415 
28:i,  760 
247,415 
212. 070 
176.  725 
141.380 
106.035 
70,61)0 
35,345 

282,760 

7,069 

?A,  345 

70.090 

100.  OT5 

141.380 

170,725 

212.070 

247,415 

282,760 

247.415 

212. 070 

176, 725 

106,035 

70,090 

35,345 

282,760 
318, 105 
353.450 
421,140 

Poundg. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30.000 
35.000 
40,000 
34,000 
30.000 
25,000 
20,000 
L5.000 
10.000 
5,000 
10,000 
15.000 
20,000 
15.000 
10.000 
5,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10.000 
5,000 

40,000 
1,000 
5,000 
10,000 
15,000 
40,000 
25,000 
30,000 
35,000 
40,000 
35,000 
30,000 
25,000 
15,000 
10,000 
5,000 

40,000 
45,000 
50,000 
60.000 

Inch. 

Inch. 
.0709 

Pennanent  set  when  teat  was  diacontinued. 

• 
Repeated  100  times  In  one  boor  and  a  quarter. 

.0790 
.0818 
.0847 
.0876 
.0905 
.0937 
.0968 
.0999 
.0975 
.0949 
.0918 
.0889 
.0800 
.0830 
.  07J'5 
.0817 
.08i8 
.0877 
.0850 
.0822 
.0793 
.0789 
.0817 
.0847 
.0877 
.0906 
.0036 
.0966 
.0998 
.0974 
.0944 
.0917 
.0888 
.0857 
.0827 
.0795 

.0709 

.0709 

.0760 

.0769 

.0790 
.0810 
.0848 
.0878 
.0907 
.09:>6 
.0966 
.0996 
.0970 
.0943 
.0916 
.0857 
.0825 
.0794 

.0995 
.1028 
.1067 
.1177 

.0709 
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ALTERNATE   AND    REPEATED    STRAINING. 
No.  2770— Continued. 


AppUed  loads. 

In  gauged  length. 

Total. 

PeraauaFO 

Comprea- 
alon. 

Set. 

Bomarka. 

Pounds. 

888,795 

318!  105 
288, 760 
247,415 
212,070 
176,725 
141,380 
106,035 
70,690 
85.845 
35,345 
70,690 
106.036 
141,380 
176.725 
212,070 
247, 415 
282,760 
318.  ltt> 
853,450 
388,795 
424. 140 
388,795 
353,450 
318, 105 
282.760 
247,415 
212.070 
176,725 
141,380 
106,035 
70.690 
85,346 
36.345 
70,690 
106,035 
141,380 
176.  725 
212,070 
247,416 
282.760 
247.415 
212,070 
176, 726 
141, 380 
106,035 
70.690 
85,345 

Pounds. 
55,000 
60,000 
46.000 
40,000 
85,000 
80,000 
25,000 
20,000 
15,000 
10,000 
6,000 
6.000 
10,000 
16,000 
20.000 
25,000 
80,000 
86,000 
40,000 
46.000 
60,000 
66,000 
60,000 
65.000 
60,000 
46,000 
40,000 
85,000 
80,000 
25,000 
20,000 
15.000 
10,000 
6,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40.000 
35,000 
30,000 
25,000 
20,000 
15,000 
10.000 
6,000 

Inch. 
.1160 
.1134 
.1106 
.1080 
.1050 
.1020 
.0989 
.0956 
.0920 
.0884 
.0842 
.0830 
.(V858 
.0887. 
.0917 
.0946 
.0977 
.1007 
.1041 
.1073 
.1107 
.1144 

Inch. 

• 

.0806 

! 

.1105 
.1173 
.1146 
.1110 
.1091 
.1063 
.1033 
.1000 
.0970 
.0935 
.0899 
.0858 
.0843 
.0873 





.0820 

.0003 
.0931 
.0962 
.0991 
.1024 
.1055 
.  1028 

.1000 
.0973 
.0944 
.0915 



.0883 
.0850 

.0820 

Total  length,  12".870. 

Specimen  heated  by  being  placed  on  hot  plates  till  its  length  was 
12''.938  .-.  expansion  =  ."0(58. 

Estimated  temperature,  1,222°  Fahr. 

Cooled  in  the  open  air. 

The  apparent  length  of  the  bar  after  above  annealing  and  coolinpr 
was  12".872. 

The  recovery  of  ."002  here  shown  received  conftrmation  by  the 
micrometer  used  for  measuring  the  compression  within  the  gauged 
length,  which  appeared  to  show  a  recovery  of  ."0032. 

The  change  in  condition  of  the  measured  surfaces  whteh  occurred 
during  the  annealing  process  prevented  a  closer  determination  of  the 
effect  of  annealing  on  the  length  of  the  bar,  but  from  these  measure- 
ments it  is  probable  that  anneaUug  produced  a  permanent  elongation 
of  the  bar. 
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Applied  loads. 

In  gaaged  length. 

Bomarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

7,060 

35,345 

70,690 

106.035 

141,380 

176. 725 

212. 070 

247,415 

282,700 

247.415 

212, 070 

176, 725 

141. 380 

106.035 

70,680 

35,345 

36,345 

70.690 

100,  a35 

141,380 

176,725 

212, 070 

247, 415 

141, 380 

282,760 

353,450 

424, 140 

450.485 

491,830 

450,485 

424. 140 

388,795 

353.450 

318. 105 

282,760 

247,416 

212.070 

176,725 

141,380 

106,035 

70,600 

35,345 

35,345 

70,690 

106.035 

141.. 380 

176, 725 

212,070 

247,415 

282. 760 

247,415 

212,070 

176. 725 

141, 380 

100,  a35 

70,690 

36,315 

565,520 

630, 175 

494,830 

469.485 

424,  '.  40 

388,795 

353.4.50 

318. 105 

282,760 

247, 415 

212.  070 

176, 725 

141,380 

106,035 

70,690 

36,345 

Pounds. 

1,000 

5.000 
10,000 
16,000 
20.000 
25,000 
30,000 
85.000 
40,000 
35,000 
80,000 
26,000 
20,000 
15,000 
10,000 

5,000 
.5,000 
10.000 
15.000 
20,000 
25,009 
30,000 
35.000 
20,000 
40,000 
60,000 
60,000 
65,000 
70,000 
05.000 
60.000 
55,000 
50.000 
45.000 
40.000 
35,000 
30,000 
25,000 
20.000 
15,000 
10,000 

5.000 

5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
S.'i.OOO 
30.000 
25.000 
20,000 
15,000 
10,000 

5,000 
80,000 
75,000 
70,000 
65,000 
60,000 
55.000 
60,000 
45,000 
40.000 
35,000 
30,000 
25,000 
20,000 
15.000 
10,000 

5,000 

Jnsh. 

Inch. 

.0788 

Set  after  15  minutes'  rest,  ".1235. 
After  resting  1  hour. 

.0807 
.0837 
.0867 
.0896 
.0927 
.0067 
.0987 
.1018 
.0002 
.0064 
.0938 
.0007 
.0878 
.0847 
.0816 
.0812 
.0842 
.0670 
.0000 
.0030 
.0050 
.0988 
.0007 
.1017 
.1082 
.1100 
.1230 
.1605 
.1677 
.1650 
.1624 
.1607 
.1560 
.1540 
.1500 
.1478 
.1445 
.1400 
.1373 
.1  30 
.1285 
.1250 
.1280 
.1320 
.1348 
.1380 
.1400 
.1440 
.1473 
.1447 
.1420 
.1392 
.1362 
.1332 
.1300 
.1266 

.0788 

.0789 

.0790 

.0702 

.0702 

.0703 
.0803 
.0831 



.1241 

.1238 

.2703 
.2679 
.2652 
.2625 
.2598 
.2568 
.2540 
.2507 
.SM75 
.2440 
.2405 
.2366 
.2323 
.2270 
.2227 

.2173 
.2160 

35,345 

70.000 

106,035 

5,000 
10,000 
15,000 

.2190 
.2220 
.2250 
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ALTERNATE    AND   REPEATED   STRAINING. 

No.  2770— Continued. 


Applied  loads. 


Total. 


Poundn. 
141,380 
176,726 
212, 070 
247,415 
282,760 
247,415 
212. 070 
176, 725 

141,  aso 

106,035 

70,600 

85.345 

600,865 

530, 175 

404,830 

459,485 

424,140 

888,705 

353.450 

818, 105 

282.760 

247. 415 

212, 070 

176,725 

141,380 

106.035 

70.600 

85,345 

85,345 

70,600 

106,035 

141, 380 

176,725 

212,070 

247, 415 

282.760 

247, 415 

212, 070 

176. 725 
141. 380 
ICO,  035 
70,690 
35, 345 

636,  eio 


Per  square 
inoD. 


Pound9. 
20.U00 
25,000 
30,000 
85,000 
40,000 
35.000 
30.  too 
25.000 
20.000 
15,000. 
10,000 
5,000 
85,000 
75.000 
70,000 
65,000 
60,000 
55,000 
50,000 
45.000 
40,000 
85,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
35,000 
30,000 

25,000 
20,000 
15,000 
10,000 
5,000 

90,000 


In  ganged  length. 


Compres- 
sion. 


Inch. 

.  2280 
.2310 
.2342 
.2373 
.2405 
.2379 
.2352 
.2322 
.2293 
.2262 
.2282 
.2199 


.3308 
.3374 
.8345 
.3316 
.3288 
.3256 
.8227 
.3105 
.3100 
.8127 
.3088 
.8045 
.3006 
.2055 
.2000 
.2868 
.2898 
.2930 
.2958 
.2987 
.3019 
.8050 
.3080 
.8058 


.8003 
.2975 
.2943 
.2911 
.2875 


Set. 


Inch. 


.2164 


.2849 


.2844 


Remarks. 


Specimen  bont.    Assnmes  an  ogee  shape. 


Maximnm  load  applied. 


Metal  began  to  disintegrate  at  spongy  spot  near  the  end  of  the  speci- 
men. 

Cracks  oblique  to  the  axis  of  the  specimen  developed  on  part  of  the 
cylindrical  suriiace. 
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CAST   IRON  AND   PIG   IRONS. 
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For  the  original  tests  of  these  specimens,  see  Report  of  tests  1889, 
pages  653,  656. 

The  interior  nnchilled  metal  was  bored  out,  leaving  the  hardened 
shell  to  be  tested  in  the  present  instance. 

No.  5771. 
Original  Test  No.  2778. 


Average  diameter  of  hole,  2".57. 
Sectional  area,  1.65  square  inches. 
Gauged  length,  9.94  square  inches. 


Applied  loads. 

In  gauged  lengths. 

Bemarka.     ^ 

Total. 

Per  Bquare 
inch. 

Com. 
pression. 

Set. 

Pounds, 

Pounds. 

Jndi. 

Inch, 

1,850 

1,000 

0. 

0. 

Initial  load. 

8,250 

5,000 

.0022 

.0001 

16.500 

10.000 

.0044 

.0002 

24,750 

15. 000 

.0065 

.0003 

33,000 

20.000 

.0087 

.0004 

41,250 

25,000 

.0110 

.0005 

E=23,660,000,  between  5,000  and  40,000  poonds 

49.500 

30,000 

.0132 

.0006 

per  square  inch. 

57. 750 

35, 000 

.0153 

.0006 

06,000 

40,000 

.0175 

.0007 

74, 250 

45,000 

.0197 

.0008 

82,500 

50,000 

.0220 

.0009 

90,750 

65.000 

.0244 

.0012 

99,000 

60,000 

.0268 

.0013 

107. 250 

65,000 

.0291 

.0014 

115,  500 

70,000 

.0314 

.0015 

Snapping  sonnd. 

123,  l')0 

75.000 

.0339 

.0016 

132,000 

80,000 

.0363 

.0019 

Test  discontinued,  removed  from  the  testing  macliine,  and  heated 
bright  red,  then  cooled  in  the  open  air. 

'    After  heating  as  above,  the  metal  which  was  chilled  was  softened 
and  could  be  filed  easily. 

Test  resumed. 
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CHILLED   CAST   ffiON. 


Ko.  5771— Continued. 


Applied  loads. 

lu  ganged  length. 

Bomarks. 

Total. 

Per  aqaare 
inch. 

Compres- 
Bion. 

Set. 

Foundt. 

PoundM. 

Inch. 

Inch, 

1,650 

1,000 

0. 

0. 

KlcrometflT  reset  at  sero. 

8,250 

5,000 

.0010 

0. 

16,500 

10,000 

.0029 

.0001 

24,750 

15,000 

.0052 

.0003 

33,000 

20,000 

.0076 

.0004 

41,250 

25,000 

.0100 

.0006 

E  =  22,800,000,  between  6,000  and  40,000  pounds 
per  square  inch. 

49,500 

30,000 

.0127 

.0008 

67,750 

86,000 

.0152 

.0010 

66,000 

40,000 

.0170 

.0013 

74,250 

45,000 

.0210 

.0018 

82,500 

60,000 

.0250 

.0032 

90,750 

55,000 

.0808 

.0060 

99,000 

60,000 

.0406 

.0130 

8.250 
16,500 

5  000 

.0146 

10,000 

.0169 

24,750 

15,000 

.0191 

83,000 

20,000 

.0214 

41,250 

25,000 

.0236 

.0130 

152.300 

92,300 

TJlUmate  strenjrtb. 

Burst  into  small  fragments. 


No.  5772. 
Original  Test  No.  2890. 
ii/yr  H 


Diameter  of  hole,  3".67. 
Sectional  area,  1.55  square  inches. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Keroarks. 

Total. 

Per  square 
inch. 

Gonipres- 
sion. 

Set. 

Foundt. 

F<mndM, 

Inch, 

Jnfih, 

1,650 

1,000 

0. 

0. 

Initial  load. 

7,750 

6,000 

.0019 

0. 

15,500 

10,000 

.0040 

0. 

23,250 

16,000 

.0060 

0. 

81,000 

20,000 

.0080 

.0001 

88.750 

26.000 

.0097 

.0001 

E  =  24,820,000,  between  6,000  and  40,000  ponndB 
per  square  inch. 

46,500 

80,000 

.0121 

.0001 

64,250 

86,000 

.0142 

.0002 

62,000 

40,000 

.0163 

.0003 

60,750 

46,000 

.0184 

.0004 

* 

77.500 

50,000 

.0206 

.0006 

85,250 

65,000 

.0228 

.0008 

93,000 

60,000 

.0240 

.0009 

100,750 

65,000 

.0271 

.OOU 

108,500 

70,000 

.0298 

.0013 

116,250 

75,000 

.0317 

.0015 

124,000 

80,000 

.0342 

.0019 

Snapping  sound. 
Ultimate  strength. 

190,900 

123.160 

Burst  into  small  fragments. 

From  the  appearance  of  the  fragments  the  metal  was  chilled  to  a 
depth  of  .07  it ;  hence  in  this  specimen  about  seven- thirteenths  of  the 
thickness  of  the  walls  was  hard  chilled  iron,  the  remaining  part  being 
onchilled  metaL 
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TWO  SPECIMENS  OF  STEEL  FROM  SPEIVOFIELD  ABMOET. 

No.  5546. 


Marks,  I W. 

Bectional  area,  .25  square  inch. 

Elastic  limit,  11,200  pound8=44,800  pounds  per  square  inclL 

Tensile  strength,  21,680  pounds=86,720  pounds  per  square  inch. 

Elongation  in  2  inches  '^53=26.5  per  cent. 

Elongation  of  inch  sections,  ".31*,  ''.22. 

Diameter  at  fracture,  ''.43.    Area,  .145  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Appearance  of  fracture,  silky.    Cup  shaped. 


No.  5546. 


Marks,  F  C  8. 

Sectional  area,  .25  square  inch. 

Elastic  limit,  17,800  pounds=7 1,200  pounds  per  square  inch. 

Tensile  strength,  27,120  pounds =108,480  pounds  per  square  inch. 

Elongation  in  1  inch,  ".22. 

Diameter  at  fracture,  ".49.   Area,  .189  square  inch. 

Contraction  of  area,  24.6  per  cent. 

Appearance  of  fracture,  fine  granular^  dull  eccentric  spot. 
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EAILWAT  AXLE& 

Specimens  Nos.  4729  and  4730  were  from  the  fractured  journal  of  a 
wrought  axle. 

The  axle  was  from  a  palace-car  four-wheel  truck,  and  had  been  in 
service  about  three  years;  the  exact  time  is  not  known. 

The  journal  had  a  progressive  annular  fracture  which  had  reduced 
the  solid  metal  to  2'M  diameter  at  the  time  of  final  rupture. 

Sx)ecimen8  Nos.  4731  and  4732  were  from  a  section  of  a  new  wrought- 
iron  axle. 

The  hammered  specimens  were  metal  drawn  down  from  new  axles. 

Two  LONaiTUDINAL  SPECIMENS  FROM  FBAGTXTBEB  JOUBNAL. 

No.  4729. 
Diameter  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


Applied  loads. 

la  gMiced  length. 

Remarks. 

Total. 

Perwmare 

Elongation. 

Set 

Powids. 

250 

1,250 

2,500 

6,000 

6,250 

6.500 

6,750 

6,000 

6,250 

6,600 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,260 

8,500 

8,760 

0,000 

0,260 

0,600 

0^760 

10,000 

10,260 

10,600 

10,760 

U,000 

11,480 

Pounds, 
1,000 
6,000 
10,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
28,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
88,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 

Inch, 

0. 

.0008 
.0011 
.0025 
.0031 
.0060 
.0184 
0266 
.'0300 
.0406 
.0480 
.0580 
.0050 
.0623 
.0891 
.1020 
.1160 
.1520 
.17 
.10 
.31 
.23 
.26 
.20 
.82 
.86 
.40 
.48 

Inch, 
0. 

Initial  load. 
Elaatio  limit. 

=•26.0  per  eenl. 

0. 

1.00 

Elongation  of  inch  sections:  ".44,  ''.21,  ".19,  ".16. 
Diameter  at  fracture,  ".43.    Area,  .145  square  inch* 
Ck>ntraction  of  area,  41.9  per  cent. 
Fractured  ".9  from  neck.    Appearance^  fibrouSv 
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RAILWAY  AXLE. 
No.  4730. 


Diameter,  ".5U. 

Sectioiial  area,  .25  square  iach. 

Gauged  length,  4''. 


▲ppUedloMlt. 

IaC»i>g«4l0ngtli. 

Rimi»rka. 

Totid. 

Perioaftre 

Set. 

Powndt. 
260 

1,280 
8,600 
4,600 

4,760 

5,000 

6.260 

6,600 

6,760 

8.000 

8,260 

8,500 

8,760 

T,000 

7,260 

7,600 

7,760 

8,000 

8,260 

8,600 

5760 

9,000 

9,260 

9,600 

9,760 

10,000 

10,260 

10,500 

10,760 

11,000 

11,260 

11,280 

0 

Pwtndt. 
1,000 
5,000 
10,000 
18,000 
19,000 
80,000 
21,000 
22,000 
23,000 
84.000 
26,000 
20,000 
27,000 
28.000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
88.000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
45.120 
0 

0. 

.0004 
.0014 
.0020 
.0029 
.0088 
.0060 
.0060 
.0239 
.0810 
.0390 
.0483 
.0663 
.OOiB 
.0745 
.0880 
.0880 
.1180 
.1250 
.1430 
.1500 
.1830 
.2000 
.2250 
.2500 
2860 
.8108 
.89 
.45 
.68 

Inch. 
8. 

iBitUlloM. 

.0010 

.74 



TcnHlle  gtwagtlu 
=20.8  per  oent. 

1.07 

Elongation  of  inch  sections,  ".20,  ".27,  ".42*,  ".18. 
Diameter  at  fracture,  ".42.    Area,  .139  square  inch. 
Contraction  of  area,  44.4  per  cent. 
Fractured  2"3  from  neck.    Appearancey  fibrous. 
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Two  Spbodisns  prom  a  Sbotion  op  Axlb_16"  long  by  5J" 

DLAMBTBR. 


'So.  4731. 


Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


In  gauged  lengtli. 

Benuurke. 

Total. 

^"iiT" 

Set. 

Poundt, 
1,000 
6,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
36,000 
86,000 
87,000 
88,000 
39,000 
40,000 

42,000 
48,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
38,000 
39,000 
40,000 

42,000 
43.000 

Inehet. 
0. 
.0014 
.0032 
.0050 
.0062 
.0057 
.0060 
.0066 
.0070 
.0078 
.0088 
.0131 
.0250 
.0431 
.0631 
.0720 
.0960 
.1280 
.1550 
.1830 
.2100 
.2320 
.2760 
.82 
.36 
.40 
.46 
.51 
.58 

.59 

.61 

.88 
1.03 
1.26 
1.34 

Jneh. 

0. 

0. 

Initialload. 

.0008 

Klaetio  Umit 

Rested  1  hour  without  load. 

Tensile  strength. 
=  18.4  per  oeut. 

.0340 

44,000    j        44,000 

45,000            45,000 

46,000            46.000 

0                      0 

Elongation  of  inch  sections:  ".12,  ".29,»  ".11,  ".11,  ".12,  ".11,  ".10, 
".12,  ".14,  ".12. 

Diameter  at  fracture,  ."1.    Area,  ".786  square  inch. 

Contraction  of  area,  21.5  per  cent. 

Fractured  1".5  from  neck.  Appearance,  duU  fibrous,  slightly  gran- 
ular.   Opened  cracks  along  surface  of  the  stem. 
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RA.ILWAT  AXLE. 


No.  4732. 


Diameter,  1".129. 

Sectional  area,  1  sqnare  inch. 

Ganged  length,  10". 


Applied  loAdt. 

In  ganged  length. 

Bemarka. 

Total. 

PeraqnAre 

Elongation. 

Set. 

Founds. 
1.000 
6.000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86.000 
87.000 
88,000 
39,000 
40,000 

48,000 
44,000 
45^000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
16.000 
17.000 
18.000 
19,000 
20,000 
21.000 
22,000 
28,000 
24.000 
25.000 
26,000 
27,000 
28.(40 
29,000 
80,000 
81.000 
82,000 
88.000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 

48.000 
44,000 
45,000 

InehsM. 
0. 

.0016 
.0032 
.0049 
.0055 
.0058 
.0061 
.0066 
.006^ 
.0083 
.0130 
.0290 
.0408 
.0573 
.0770 
.0960 
.1212 
.1400 
.1660 
.1920 
.2280 
.2540 
.2900 
.8290 
.89 
.48 
.49 
.56 
.61 

.62 

.94 
1.16 
1.17 

Inch. 
0. 

Initial  load. 
ElaaUc  limit. 

Rested  40  minntea  vithont  load. 

Tenaile  strength. 
=  11.7  per  cent. 

.0005 

.0481 

Elongation  of  inch  sections:  'Ml,  'M5,  'M9»,  'M2,  ".10,  'Ml,  'MO, 
".10,  ".09,  ".10. 

Diameter  at  fractore,  1".04.  Area,  .849  square  inch* 

Contraction  of  area,  15.1  per  cent. 

Fractared  2".7  from  neck.  Appearance,  granular  90  x>^r  cent; 
fibrous  10  per  cent.    Opened  cracks  along  the  surface  of  stem« 
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Hammered  Specimens. 
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K   -    H 

No.  5780. 

Mark,  1. 

Specimen  drawn  down  irom  a  new  axle  made  of  borseslioe  iron. 

Diameter,  1".017. 

Sectional  area,  .812  square  inch. 

Elastic  limit,  21,300  poands=26,230  pounds  per  square  inch. 

Tensile  strength,  40,860  pounds=50,;320  pounds  per  square  inch. 

Elongation  in  6  inches,  1".51=25.1  per  cent. 

Elongation  of  inch  sections,  ".18,  ".30,  ".49»,  ".20,  ".17,  ".17. 

Diameter  at  fracture,  ".76.    Are«n,  .454  square  inch. 

Contraction  of  area,  44.1  per  cent. 

Appearance  of  fracture^  fibrous. 

No.  5781. 

Marks,  11. 

Specimen  drawn  down  from  a  new  axle  made  of  scrap  iron. 

Diameter,  1".019. 

Sectional  area.  .815  square  inch. 

Elastic  limit,  25,200  pounds =30,920  pounds  per  square  inch. 

Tensile  strength,  42,700  pounds=52,390  pouiuls  per  square  inch. 

Elongation  in  6  inches,  1".48==24.7  per  cent. 

Elongation  of  inch  sections,  ".30»,  ".35»,  ".16,  ".21,  ".28,  ".18. 

Appearance  of  fracture,  fibrous.. 
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The  brands  of  the  tires  and  their  cross-section  dimensions  were  as 
follows: 


Niimber 
of  tin. 


Bnmd. 


Dimensiomi. 


Width. 


Thick- 


P.  Krapp.  1871,  P.  vn,  U.  S 

Vickeni 

Naahua  Iron  and  Steel  Co.    Cast  Steel  1876. 

.1  Mtandard^ 

Midvale  8.  Co.  J^  24607 

Standard 


InehsM. 


Inehet. 
1.47 
1.75 
1.8 
1.65 
1.63 
3 


1^08. 1  to  5,  inclusive,  were  old  flanged  tires;  the  thickness  here  re- 
corded is  the  minimum  to  which  they  have  been  reduced  in  service. 

No.  6  was  a  section  of  a  new  ^^blind"  tire.  Its  name  had  apparently 
been  stamped  on  recently,  nat  being  the  original  brand  mark. 

The  specimens  were  taken  out  in  a  crosswise  dkection,  and  came 
from  the  middle  of  the  thickness  at  the  tread. 


CHEMICAL  COMPOSITION  OF  SECTIONS  FROM  RAILWAY  DRIVING 

WHEEL  TIRES, 


Tenaion 
test 
num- 
ber. 

Mark. 

Carbon. 

Kanfta- 
neae. 

Silicon. 

Sulphur. 

Phoepho- 
rua. 

Copper. 

Total. 

Graph- 
itic. 

Com- 
bined. 

4628 
4629 
4630 
4631 
4632 
4633 

1 
2 
3 
4 
5 
6 

0.505 
0.450 
0. 472 
0.575 
0.563 
0.604 

0.028 
0.020 
0.017 
0.025 
0.020 
0.024 

0.477 
0.430 
0.455 
0.550 
0.543 
0.580 

0.330 
0.300 
0.376 
0.406 
0.860 
0.560 

0.829 
0.142 
0.029 
0.283 
0.162 
0.145 

0.020 
0.014 
0.019 
0.062 
0.044 
0.061 

0.091 
0.058 
0.059 
0.071 
0.106 
0.063 

0.239 
0.041 
0.025 
0.045 
0.026 
0.027 
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RAILWAY   DRIVING   WHEEL   TIRES. 
No.  4628. 


Marks,  1. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


In  ganged  leugth. 

Kemarke. 

Totol. 

Per  square 

Set. 

Poundt, 
250 
1,250 
2,600 
5,000 
7,500 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 

PoundM. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
54,000 

Inch. 
0. 
.0004 

.0010 
.0021 
.0032 
.0042 
.0047 
.0048 
.0040 
.0051 
.0052 
.0065 
.0070 
.0078 
.0083 
.0099 
.0110 
.0130 
.0165 
.0200 

2neh. 
0. 
0. 

Initial  load. 
Elaatlo  limit 

Tensile  strengtii. 
=  9.3  per  cent. 

0. 
0. 

.0012 

14,000    )       fi6!o6o 

14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,500 
10,500 
20,500 
21.500 
22,500 
23,500 
24,500 
25,600 
26,500 
27,420 
0 

58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
74,000 
78.000 
82,000 
86.000 
90,000 
04,000 
98,000 
102,000 
106.000 
109,680 
0 

.0230 
.0270 
.0302 
.0330 
.0375 

.05 
.06 
.07 
.08 
.09 
.10 
.11 
.15 
.18 

.28 

Elongation  of  inch  sections:  ".16»,  ".07,  ''.05. 
Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 
Contraction  of  area,  15  per  cent. 
Fractured  |''  from  neck.    Appearance,  granular. 
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Marks,  2. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch* 

Oaaged  length,  S'\ 


AppUed  loads. 

In  ganged  lengUi. 

Bemarka. 

Total. 

Persqnare 
inch. 

Elongation. 

Set. 

Poundg, 
250 
1,250 
2.500 
5,000 
7,500 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,500 
19,500 
20,500 
21,500 
22,240 
0 

Pownd$. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
88.960 

0. 

.0003 
.0010 
.0020 
.0029 
.0040 
.0041 
.0042 
.0135 
.0180 
.0240 
.0280 
.0300 
.0330 
.0349 
.0370 
.0425 
.0480 
.0545 
.0603 
.0670 
.0740 
.0820 
.0900 
.0990 
.1100 
.18 
.17 

InOL 
0. 
0. 

Initial  load. 
ElaaUo  limit 

0. 

a 

1 

Tanafle  atieagfli. 
=  20. 7  per  cent. 

.1000 

.62 

............ 



Elongation  of  inch  sections:  ".29,»  ".17,  ".15. 

Diameter  at  fracture,  ".46.    Area,  .1662  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Fractured  1".10  from  neck.    Appearance,  granular,  silky  center. 
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RAILWAY   DRIVING   WHEEL   TIRES. 


No.  4630. 

Marks,  3. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch* 

Gauged  length,  3". 


Applied  loads. 

In  fcanged  length. 

Ki^mnrks. 

Total. 

Per  sfliiare 
Inch. 

Elongation.!       Set. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
18,000 
13,600 
14,000 
14,450 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
64,000 
68,000 
57,800 
0 

Ituh. 

0. 

.0004 
.0010 
.0020 
.0030 
.0041 
.0042 
.0044 
.  0052 
.0085 
.0094 
.0110 
.0129 
.0145 
.0182 
.0179 
.0199 
.0210 
.0250 
.0298 

Tneh. 

0. 

0. 

Initial  load. 

.0001 
.0002 

Elastic  limit 

! 

Tensile  strength. 
=  l.ap«ro«nL 

.0121 

.04 

Elongation  of  inch  sections:  ''.01,  ".02*,  ''.01. 
Gontxaction  of  area  inappreciable. 

Fractured  1".3  from    neck.    Appearance   granular,    with  bolt   oi 
flaky  metal  across  middle  of  surface. 
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K0.463L 
Marks,  4. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


AppUedloMls. 

In  ganged  length. 

Remarka. 

TotiO. 

Pertqniire 
inob. 

Elongation. 

Set. 

Powtidt. 
250 
1,250 
2,500 
6,000 
7,600 
10.000 
11,260 
12,600 
12,750 
13,000 
18,250 
13,500 
18,760 
14,000 
14,250 
14,600 
14,760 
16.000 
16,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
10,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
20,000 
27,000 
28,000 
28.500 
0 

Poyind§. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
61,000 
52,000 
68,000 
64,000 
66,000 
60,000 
67,000 
68.000 
60,000 
00,000 
82,000 
04.000 
60,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
84,000 
88,000 
02.000 
06,000 
100,000 
104,000 
106,000 
112,000 
114,240 

Jnfih. 

0. 

.0004 
.0010 
.0010 
.0080 
.0040 
.0046 
.0068 
.0066 
.0067 
.0060 
.0000 
.0062 
.0007 
.0071 
.0077 
.0068 
.0002 
.0116 
.0128 
.0154 
.0184 
.0210 
.0230 
.0267 
.0300 
.0338 
.0868 
.06 
.06 
.07 
.076 
.08 
.00 
.U 
.18 

0. 
0. 

Initial  load. 

0. 
0. 

.0001 

.0008 

Klaatio  limit. 

=4.7  per  cent. 

.14 

Elongation  of  inch  sections:  ".07»,  ''.04,  ".03. 

Diameter  at  fracture,  ''.55.    Area,  .2376  square  inch. 

Ck)ntraction  of  area,  4.8  per  cent. 

Fractured  ".75  from  necL    Appearanc6|  medium  liue  granular,  flaky. 
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RAILWAY   DRIVING    WHEEL   TIRES. 


Marks,  5. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  load*.       I      In  ganged  length. 

Total. 

Fovnda. 
250 
1,260 
2.500 
5,000 
7.600 
10.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
16,000 
•  15,500 
16,000 
16,500 
17,000 
17,500 
18,500 
19,500 
20,500 
21,500 
22,500 
23,500 
21,500 
25,140 
0 

Per  sqaaro 
indi. 

Elongation. 

Sot. 

Kemarka. 

Poundi, 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62.000 
63,000 
64,000 
66,000 
66.000 
67,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,  (KM 
98,000 
100,560 
0 

Inch. 

0. 

.0003 
.0009 
.0019 
.0029 
.0040 
.0048 
.0052 
.0062 
.0080 
.0090 
.0113 
.0124 
.0137 
.0151 
.0169 
.0185 
.0203 
.0213 
.0231 
.0250 
.0270 
.0308 
.0335 
.0378 
.0420 
.0464 
.06 
.07 
.08 
.09 

.16 

Jneh. 

0. 

0. 

Initial  load. 

—.0001 
—  0001 
0. 

BJaatic  limik 

.0115 

.0190 

.0309 

TenaUe  atrength. 
=  5.3  per  cent. 

.16 

Elongation  of  inch  sections:  ".03,  ".05,  ".08.* 
Diameter  at  fracture,  ".54.    Area,  .229  square  inch. 
Contraction  of  area,  8.4  per  cent. 

Fractured  ".15  from  neck;  appearance,  granular  05  per  cent,  flaky 
streak  5  per  ceut. 
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Marks,  6. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Id  gauged  length. 

_- 
luiiinl  load. 

EListic  limit. 

Tensile  strcTictli. 
-  1.7  percent. 

Total. 

Per  square 
indi. 

1 
E1oii«ralion.         Sot. 

Remarks. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
19,520 
0. 

Pounds. 
1,000 
.   5,000 
10.000 
20.000 
30.000 
40.000 
50.000 
51,000 
52,000 
53,000 
54,000 
56,000 
56.000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76*000 
78,000 
78,080 

Inch. 

0. 
.0003 
.0008 
.0018 
.0028 
.0039 
.0050 
.  OilSl 
.  0052 

.  oo.-if» 

.W>64 
.  0<)72 
.0079 
.0086 
.0100 
.0110 
.0123 
.0153 
.0180 
.0210 
.0242 
.0278 
.0297 
.0333 
.0363 
.0403 

Inch. 

0. 

0. 

0. 
0. 
.0002 

.0055 

.0188 

- 

.05 

Elongation  of  inch  sections,  ".01,  ".01,  ".03. 
Contraction  of  area  inappreciable. 

Fractured  at  the  neck.    Appearance,  granular,  streak  of  flaky  metal 
across  fractured  surface. 
H.  Ex.  43 31 
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RAILWAY   DRIVING  WHEEL   TIRES. 


No.  4634. 
Marks,  6. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 
Specimen  taken  from  near  outside  surface  of  tire. 


Applied  loads.       j     In  ganger 

llengthn. 
Set. 

Total. 

Per  square 
int-h. 

Elongation. 

Bnmarks. 

Founds. 
250 
1,2.50 
2,500 
5,000 
7.500 
10,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
12, 750 
13,  t.00 
13,250 
13,500 
13,750 
14,000 
14.250 
14.500 
14,750 
1^,000 
15.500 
16.000 
16,500 
17,000 
17, 500 
19.000 
20.500 
22,000 
2:i,500 
25,00f 
26,250 
0. 

Pounds. 

1,000 

6.000 

10.000 

20,000 

:io.ooo 

40,000 
45.000 
46.000 
47.000 
48.000 
49.000 
50,000 
51.000 
52, 000 
5:1,000 
54,000 
55,000 
.'M.OOO 
57.000 
58.000 
59.000 
60.000 
62.0<tO 
64.0<M) 
66.  (KM 
08,  000 
70.  000 
76.000 
82.  im 
88,000 
94.000 
100.000 
105.000 
0. 

Inch. 

0. 

.0008 
.0009 
.0019 

.0042 
,0048 
.00.9 
.0051 
.  0052 
.0057 
.0050 
.0002 

Inch. 
0. 

0. 

Initial  load. 

6. 
0. 

Elastic  limit. 

.0008 

.0U<i5 

.0008 
.007.J 
.  0070 
.0087 
.0098 
.0109 
.0114 
.0129 
.0155 
.  0182 
.  0213 
.  0243 

.  o:»8i 

.04 
.05 
.06 
.08 
.10 

.ooio" 

.0059 

.0100 

Tennile  strength. 
=3.3  i>er  cent. 

.10 

Elongation  of  inch  sections:  ".04,  ".03,  ".03. 
Contraction  of  area  inappreciable. 
Fractured  at  neck.    Appearance,  granular. 
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STEEL  EAUS. 

Chemical  Analyses  of  Heads. 

Physical  tests  published  in  Keport  of  1891  of  rails,  Kos.  28  to  37; 
!Nos.  38  and  39  published  herewith. 


N0.0I 
nil. 

Brand. 

Chemical  oompoaition. 

C. 

Mu. 

Si. 

S. 

0.059 
0.060 

o.oai 

0.063 

0.072 
0.100 
0.110 
0.108 

0.005 

0.080 
0.0H3 
0.100 

0.074 
O.OUi 
0.060 
0.060 

Cu. 

0.021 

0.052 
0.680 
0.070 

0.068 
0.078 
0.175 
0.303 

28 

81 

83 
35 
86 

87 
88 
89 

Barrow  steel  1873  :  1 1 1  55 

Dowlaia  Steel  7-70  Gaaran- 
teed 

0.172 

0.405 
0.481 
0.303 

0.371 
0.350 
0.350 
0.350 

0.286 

0.474 
0.080 
0.387 

0.604 
0.453 
0.858 
0.847 

0.143 

0.045 
0.057 
0.019 

0.210 
0.275 
0.122 
0.103 

Scranton  Steel  Co.  3-^ 

C  R.M  Co.  12-75 

Wilaon  Caramel  Coa  Steel 

Sec  6-74  Dronfiold 

do 

Tiy  S  &  I  Co.  1886-'7 
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ST££L   RAILS. 
No.  196. 

Old  Steel  Rail  No.  33. 


Branded  "Troy  8  &  I  Co  1886  7^ 
Length,  122".8. 
Total  weight,  218J  pounds. 
Weight  per  yard,  64  pounds. 
Ends  supported  48"  apart. 
Loaded  on  the  base  at  the  middle. 


Applied  loads. 

Sucoemive 
deflections. 

Deflection 
sets. 

Total. 

Maximum 
fiber  •treas. 

Remarks. 

Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18.000 
20,000 
24.000 
28.000 
32,000 
36,000 
40,000 
44,000 
48,000 
52,000 
56,000 
57,800 

Pounds. 

0. 

.0168 
.0337 
.0474 
.0614 
.0750 
.0876 
.0998 
.1115 
.1235 
.13 
.15 
.19 
.21 
.25 
.84 
.51 
.80 

1.11 

Ineh. 

0. 

.0168 
.0169 
.0137 
.0140 
.0136 
.0126 
.0122 
.0117 
.0120 
.0065 
.02 
.04 
.02 
.04 
.09 
.17 
.29 
.31 

Ineh. 
0. 

Initial  load. 

.0011 

.0024 

101,180 

Ultimate  stren/jth. 

Granular  apx>earance,  radiating  from  one  corner  of  the  head.  Tho 
metal  from  the  surface  of  the  h^Ml  to  a  depth  of  ''.04  ^  presented  a 
smooth  sheared  appearance. 

The  rail  took  a  permanent  bend  of  4^  at  the  time  of  rupture. 

Maximum  fiber  stress  computed  by  the  formula  R=::^'j^'\  in  which 

B=maximum  fiber  stress. 

P  =load  applied,  pounds. 

1  =length  of  rail  between  end  supports. 

d  ssdistance  from  neutral  axis  to  most  remote  fiber. 

I  =moment  of  inertia  of  cross  section  taken  about  the  neutral  axis. 
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STEEL   RAILS. 
No.  197. 


489 


!From  same  rail  as  No.  196. 
Ends  supported  48"  apart. 
Loaded  on  the  head  at  the  middle. 


Applied  loads. 

Sncceasiye 
deflections. 

Deflection 

sets. 

Beniarks. 

Total. 

Maximmn 
fiber  streas. 

Deflections. 

Founds. 
2,000 
4,000. 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
24,000 
26,000 
28,000 
30,000 
82,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000  . 
46,000 
48,000 
50,000 
62,000 
54,000 
56.000 
58,000 
60,000 
72,800 

Distanc 
108,000 

Pimndi. 

Ineh. 

0. 
.0148 
.0310 
.0445 
.0584 
.0700 
.0832 
.0955 
.1083 
.1200 
.1340 
.1446 
.1572 
.1700 
.1820 
.1965 
.2106 
.2260 
.2475 
.2884 
.3435 
.4334 
.63 
.64 
.81 
.96 

1.13 

1.34 

1.58 

1.88 

4.95 

id  Biipporta  1 
1 

Ineh. 

0. 

.0148 
.0162 
.0135 
.0130 
.0116 
.01^2 
.0123 
.0128 
.0117 
.0140 
.0106 
.0126 
.  0128 
.0120 
.0135 
.0151 
.0154 
.0215 
.0409 
.0551 
.0899 
.0066 
.11 
.17 
.16 
.17 
.21 
.24 
.30 

3.07 

•educed  to  3( 

Ineh. 
0. 

Initial  load. 

Maximum  lond  applied  witL 
supports  48"  iipurt. 

Ultimate  strength. 

end 

.0010 

.0020 



.0046 

.0487 

127,440 

B  between  ei 
141,790 

J". 


1 

Appearance  of  fracture,  granular,  radiating  from  a  silky  section  at  an 
outside  comer  of  the  base. 

The  metal  adjacent  to  the  surface  of  the  head,  and  to  adepth  of  ".04± , 
had  a  smooth  oblique,  sheared  appearance. 

The  rail  took  a  permanent  bend  of  30°  at  the  time  of  ruiiture. 


No.  198. 

End  of  same  rail  as  tests  Nos.  196  and  197. 

Ends  supported  36"  apart. 

Loaded  on  the  base  at  the  middle. 

The  section  along  the  middle  of  the  length,  at  the  middle  bearing, 
was  heated  full  red  and  cooled  in  the  open  air. 

Under  transverse  load  the  maximum  resistance  was  92,400  i)ounds  = 
126,930  x>ounds  maximum  fiber  stress. 

Deflections  were  continued  until  the  rail  was  bent  30^,  when  the  test 
was  discontinued. 

The  flanges  buckled  and  the  rail  bent  obliquely.  There  were  no 
indications  of  fracture  when  the  test  ended. 
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490  STEEL  RAILS. 

Tension  Speoimen  fbom  Head  of  Steel  Bail  liTo.  38. 

No.  4763. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6''. 


In  gMifed  length. 


Elongfttion.        Set. 


Remarka. 


Poundt. 
500 
2,500 
6,000 
10,000 
12,500 
15,000 
17.500 
20,000 
20,500 
21.000 
21.500 
22,000 
22.500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
20,000 
20.500 
27,000 
27,500 
28,000 
2M,500 
20.000 
29.500 
80,000 
31.000 
82,000 
33,000 
34,000 
85,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
50,180 
0. 


Poufidi. 
1,000 
5,000 
10.000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47.000 
48,000 
40.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
M,000 
57,000 
68,000 
59,000 
00,000 
82,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
08.000 
100,000 
100,860r 
0. 


Jnth. 

0. 
.0008 
.0016 
.0088 
.0041 
.0050 
.0059 
.0070 
.0072 
.0074 
.0076 
.0079 
.0083 
.0086 
.0000 
.0101 
.0129 
.0169 
.0209 
.0232 
.0275 
.0312 
.0344 
.0392 
.0430 
.0470 
.0510 
.0555 
.005 
.075 
.085 
.095 
.105 
.115 
.13 
.14 
.16 
.17 
.19 
.21 
.23 
.25 
.27 
.27 
.27 
.27 
.27 
.55 


Inch. 
0. 


Initial  loud. 


.0002 
.0604' 


.0008 


ElMtio  limit  not  weU  defined. 


.0083 


.81 


Reetod  48  honn  without  load. 


Tensile  strength. 
=  16. 2  per  cent. 


Elongation  of  inch  sections;  ".16^  ".32»,  ".13,  ".11,  ".10. 
Diameter  at  fracture,  *\66.    Area,  .342  square  inch. 
Contraction  of  area,  31.6  per  cent. 

Fractured  1".75  from  neck.    Appearance,  silky,  interspersed  with  flne 
granulation. 
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STEEL    RAILS. 

No.  199. 

Old  Steel  Bail  No.  39. 


491 


Branded  "Troy  S  &  I  Co.  1886  V\ 
Length,  121''.45. 
Total  weight,  209J  pounds. 
Weight  per  yard,  62.1  pounds. 
Ends  supported  48"  a])art. 
Loaded  on  the  base  at  the  middle. 


Applied  loads. 

SucobflAive 
deflections. 

Deflection 
sots. 

RemarkB. 

Total. 

Maximnm 
fiber  stroM. 

Deflections. 

Pounds. 
2,000 
4,000 
6,000 
8.1-00 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
24,000 
26.000 
28,000 
30.000 
32,000 
34,000 
38,000 
38,000 
40.000 
42,000 
44,000 
45,000 

Pounds. 

Inch. 
0. 

.0172 
.0360 
.  0506 
.0660 
.0805 
.0040 
.1088 
.1225 
.1366 
.1520 
.1665 
.1828 
.2005 

Inch. 

0. 
.0172 
.0188 
.0146 
.0154 
.0145 
.0141 
.0142 
.0137 
.0141 
.0154 
.0145 
.0163 
.0177 
.0207 
.0188 
.02 
.02 
.05 
.07 
.07 
.10 

Inch. 
0. 

Initialload. 
Ultimate  stroDgth. 

.0003 

.0033 

.2212 
.24 

.0211 

.26 
.28 
.33 
.40 
.47 

.57 

84,240 



Appearance  of  fracture,  granular,  radiating  from  one  corner  of  the 
top  surface  of  the  head. 

The  metal  from  the  top  surface  of  the  head  to  a  depth  of  ".04  to  ".06 
presented  a  smooth  sheared  appearance. 

The  rail  was  permanently  bent  2^  at  the  time  of  rupture. 
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STEEL   BAILS. 


No.  200. 

From  same  rail  as  No.  109. 
Euds  supported  48"  apart. 
Ix)aded  on  the  head  at  the  middle. 


AppU 
Total. 

ed  Inads. 

SacceMlve 

Deflection 
•eU. 

Bemarka. 

Maximum 
fiber  Btnas. 

Poundi. 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
14.000 
16,000 
18.000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32.000 
34,000 
30.000 
38.000 
40,000 
42,000 
44,000 
46.000 
48,000 
50.000 
52,000 
54,000 
56.000 
2.000 
58.000 
60,000 
02,000 
64,009 
86,000 
68,000 
70,000 
76,000 

107.000 

127,600 

Poundt, 

Jnek. 

0. 

.0196 
.0374 
.0620 
.0666 
.0876 
.0946 
.1081 
.1215 
.1845 
.1486 
.1617 
.1748 
.1879 
.2018 
.2165 
.2305 
.2454 
.2631 
.2888 

.3:i95 

.4180 

.51 

.63 

.78 

.94 
1.16 
1.59 

Inch. 

0. 

.0196 
.0179 
.0146 
.0146 
.0210 
.0070 
.0135 
.0134 
.0130 
.0141 
.0131 
.0131 
.0181 
.0139 
.0147 
.0140 
.0149 
.0177 
.0257 
.0507 
.0785 
.0920 
.12 
.15 
.16 
.22 
.43 

Inth. 
0. 

Initial  load. 

0. 

.0014 

.0040 

• 

.0266 

Boated  two  boura  under  this  load. 

1.63 
1.67 
2.18 
2.60 
2.98 
3.57 
4.31 
5.00 

.04 
.04 
.51 
.42 
.38 
.69 
.74 
.69 

£39,480 
147,280 
146,860 

Diatanoe  between  end 

1 

Distance  between  end 

Bupports  rot 
supports  re< 


Uicedto86". 

ineed  to  30". 
Maximum  stress  reacbed. 

i 

The  load  fell  to  126,200  pounds  when  the  rail  had  deflected  so  far  aa 
to  come  into  contact  with  the  transverse  supporting  beam  of  the  test- 
ing machine. 

The  load  was  now  removed  and  distance  between  end  supports  re- 
duced to  24". 

Under  148,200  pounds=135,990  pounds  maximum  fiber  stress,  the 
rail  fractured. 

Appearance  of  fracture,  granular;  radiating  from  a  silky  section  f" 
wide  at  the  edge  of  the  base. 

The  metal  next  the  head  to  a  depth  of  ".04  to  ".05  had  a  smooth 
sheared  appearance. 

The  rail  was  permanently  bent  41^  degrees  at  the  time  of  rupture. 
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STEEL   BAILS. 


No.  201. 


493 


Part  of  same  rail  used  in  tests  Kos.  199  and  200.  Tested  for  hord- 
ing only.  Ends  supported  36"  apart.  Loaded  on  the  base  at  tbt*. 
middle.  Before  testing,  the  middle  section  was  heated  full  red  and 
cooled  in  the  open  air.  The  rail  was  bent  28^  without 
ture.    Deflection  took  an  oblique  course;  the  flanges  buckled. 


signs  of  IVnc- 


Tension  Specimen  from  Head  op  Steel  Rail  No.  39. 


No.  4764. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Total. 

PorsoTiare 

Elongation. 

Set. 

Poundt. 
600 
2,500 
5,000 
10.000 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 

24,500 

25.000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
44,500 
45,000 
45,500 
46,000 
47,000 
48,000 
48,620 
0 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,b00 

49,000 

50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,000 
90,000 
91,000 
92,000 
94,000 
96,000 
97,240 
0 

Ineh. 
0. 

.0008 
.0016 
.0033 
.0050 
.0058 
.0067 
.0069 
.0070 
.0072 
.0075 
.0077 
.0080 
.0083 
.0086 
C       .0088) 
i       .0091 J 
.0106 
.0115 
.0125 
.0144 
.0168 
.0188 
.0229 
.0300 
.0510 
.0613 
.0654 
.0732 
.0820 
.0915 
.1042 
.  1131 
.1260 
.1375 
.1525 
.1666 
.1815 
.18f 
.18+ 

:JI+ 

.26 
.28 
.30 
.33 
.38 
.49 

Ineh. 

0. 

0. 

Initial  load. 
Elastiellsdt. 

Rested  48  hoora  without  load. 

Tensile  strength. 
=14. 2  per  cent. 

0. 

.0001 


.0002 

.0022 

.0637 

.71 

Elongation  of  inch  sections:  ".25»,  ".14,  ".12,  'Ml,  ".09.  Diameter 
at  fracture,  ".70.  Area,  .385  square  inch.  Contraction  of  area,  23.0 
per  cent.  Fractured,  ".76  from  neck.  Appearance,  granular,  dull  spot 
at  circumference. 
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494  COLD   ROLLED    IRON   SHAFT. 

COLD  BOILED  IBOH  SHAFT,  1  1-4  INGHES  DIAMETER. 

Chemical  cowpoHtion  of  specimen  No.  4SS9, 

Total  oftrbon 0.036 

Graphitic  carbon 0,009 

Combined  carbon 0.027 

Manganese Kone. 

Silicon 0.253 

Sulphur 0.014 

Phosphoms 0.128 

Copper Kone. 

These  experiments  were  made  for  the  purpose  of  showing  the  effect 
of  annealing,  at  different  temperatures,  on  cold  rolled  iron. 

While  there  was  apparently  some  loss  in  tensile  strength  after 
annealing  at  lower  temperatures,  a  decided  loss  occurred  after  exposed 
to  a  temperature  of  683^  Fahr.  The  elastic  limits  had  remained  undis- 
turbed up  to  this  temperature.  At  this  time  the  tensile  curve  begins 
to  show  a  jog  at  or  in  the  vicinity  of  the  elastic  limit.  This  phase  in 
the  state  of  the  metal  is  at  first  marked  by  the  specimen  developing 
considerable  stretch  at  the  elastic  limit  without  increase  of  stress. 

After  annealing  at  980<^  Fahr.  the  jog  was  more  pronounced;  now 
the  metal,  soon  after  passing  the  elastic  limit,  stretched  under  dimin- 
ished loads. 

This  behavior  continued  until  annealing  at  1768o  Fahr.,  when  the  jog 
disappeared,  but  the  elastic  limit  by  this  annealing  temperature  was 
brought  very  low,  and  the  total  elongation  was  greater  than  displayed! 
by  the  other  spexjimens  at  that  point  of  the  curve  where  the  jog  had 
o<icurred. 

The  elastic  limit,  it  appears,  was  lowered  by  annealing  at  a  more 
rapid  rate  than  the  tensile  strength. 

The  specimen  heated  bright  cherry  red  and  suddenly  cooled  by  quench- 
ing in  brine  showed  higher  tensile  strength  than  the  corresponding 
specimen  which  was  cooled  from  the  same  heat  in  oil,  and  the  elongation' 
under  stresses  between  the  elastic  limit  and  tensile  strength  were  much 
less  in  the  former  than  the  latter  specimen. 
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COLD  ROLLED  IRON  SHAFT.  495 

Eighteen  Tension  Specimens  taken  from  Shaft. 


ITo.  463& 


Marks,  G.  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5''. 


Applied  loads. 

In  gaoged  length. 

Bemarka. 

ToUI. 

Per  M  iiare 
inoh. 

Elongation. 

Set. 

Pounds. 
500 

2.500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,-500 
20,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26,500 
27,000 
27,500 
28.000 
28,500 
29,000 
29,500 
30,000 
31,000 
32,000 
33,000 
83,780 
0 

Poundi. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46.000 
47,000 
48.000 
40.000 
50,000 
51.000 
62,  OOO 
5J,O0O 
54,000 
65.000 
60.000 
57.000 
58,«00 
50,000 
60,0  0 
62,000 
64,000 
66,000 
07,560 
0 

iMh, 

0. 

.0007 
.0016 
.0026 
.0034 
.0044 
.0053 
.0062 
.0072 
.0081 
.0084 
.0087 
.0089 
.0094 
,0097 
.0104 
.0110 
.0119 
.0130 
.0162 
.0194 
.0233 
.0296 
.0380 
.0530 
.09 
.15 
.25 

Inch. 
0. 
0. 

Initialload. 

Elaatio  limit    (Approximate.) 

Tensile  strencth. 
=13.6  per  cent. 

.0002 

.0002 

.0002 

.0005 

.0068 

.0411 

.68 

Elongation  of  inch  sections:  ".11,  ".30»,  'Ml,  ".09,  ".07. 
Diameter  at  fracture,  ".66.    Area,  .332  square  inch. 
Contraction  of  area,  33.6  per  cent. 
Fractured  1".8  from  neck.    Appearance^  fibrous. 
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COLD   ROLLED    IRON   SHAFT. 


No.  4039. 
Marks,  C  B. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  6". 


Applied  loads. 


ToUl. 


Potindt. 
600 
2,500 
5,000 
10,000 
15.000 
20.000 
22,600 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
20,000 
26,600 
27,000 
27,500 
28.000 
28,500 
29,000 
29,500 
30,000 
5,000 
29,500 
30,000 
80,500 
31,000 
81,500 
82,000 
2.500 
5,000 
7,500 
10,000 
12.500 
15.000 
17,500 
20.000 
22,500 
25,000 
22,500 
20.000 
17,500 
15,000 
12,500 
10,000 
7,500 
6,000 
2,500 
82,500 
83,000 
83,500 
88,  MO 
0. 


Per  saaare 
liion. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.U00 
55.000 
56.000 
57,000 
58.000 
50.000 
60,000 
10,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 

as,  000 

40,000 
45,  (HH) 
50.000 
45,000 
40,000 
35,000 
30.000 
25.000 
20,000 
15,000 
10,000 

5,000 
65,000 
66,000 
67.000 
67,320 

0. 


In  ganged  length' 


Elongation. 


Inch. 

0. 

.0007 
.0014 
.0034 
.0052 
.0071 
.0082 
.0084 
.0086 
.0080 
.0093 
.0005 
.0100 
.0104 
.0108 
.0111 
.0118 
.0125 
.0131 
.0145 
.0170 
.0218 


.0218 

.0222 

.02"^ 

.0550 

.0850 

.1143 

.1017 

.1026 

.1037 

.1047 

.1055 

.1067 

.1077 

.1088 

.1090 

.1110 

.11(»2 

.1002 

.1083 

.1072 

.1061 

.1052 

.1042 

.1031 

.1020 

.1235 

.18 

.24 

.28 

.48 


Set 


Tndi. 

0. 

0. 


1         .0001 
.0001 


.0005 


.0019. 


.0109 


.1010 


Remarks. 


Initial  load. 


ftlantic  limit  (approximate). 


Rested  onder  this  load  fourteen  hours. 


Tensile  ntrength. 
=^9.6  per  cent. 


Elongation  of  inch  sections:  ''.04,  ".05,  ".06,  ".07,  ".26*. 
Diameter  at  fracture,  ".65.    Area,  .332  square  inch. 
Contraction  of  area,  33.6  per  cent. 
Fractured  ".8  from  neck.    Appearance  fibrous. 
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COLD  ROLLED  IRON  SHAFT. 
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Two  specimens,  !N^os.  4640  and  4641,  heated  in  oil  bath  to  200o  Fahr., 
kept  at  this  temperature  two  hours,  then  cooled  to  70^  Fahi\aud  tested. 

No.  4640. 

Marks,  0  B. 

Diameter,  ".798. 

Sectional  area,  .50  per  square  inch. 

Gauged  length,  6". 

Annealed  at  200o  Fahr. 


Applied  loMls. 

In  gauged  length. 

RemHrkH. 

Total. 

Per  square 
inch. 

Elongation. 

Sot. 

Pounds. 
500 
2,500 
5.000 
7,500 
10,000 
12,500 
15,000 
17.500 
20,000 
22,500 
23,000 
28,500 
24,000 
24,500 
25,000 
25.500 
26,000 
26,500 
27,000 
27.500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,600 
31,000 
31,600 
32.000 
0. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
67,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
0. 

Inch. 

0. 

.0008 
.0017 
.0027 
.0036 
.0045 
.0053 
.0062 
.0070 
.0080 
.0083 
.0087 
.0092 
.0102 
.0111 
.0127 
.0153 
.0193 
.0241 
.0S25 
.0395 
.0676 
.0720 
.0989 
.1255 
.14 
.19 
.27 
.40 
.65 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 
.0002 

.0019 

TenAile  atrengtb. 
=13. 0  per  oent. 

.0218 

.ii26 

Elongation  of  inch  sections:  ''.09,  "31»,  ".09,  ".09,  ".07, 
Diameter  of  fracture,  ".65.    Area  .332  square  inch. 
Contraction  of  area,  33.6  per  cent. 
Fractured  1".7  from  neck.    Appearance,  fibrous, 

'e.  Ex.  43 32 
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COLD  ROLLED  IRON  SHAFT. 


No.  46dl. 

Marks,  0  R. 

Diameter,  ".798. 

Sectional  area,  .50  square  incli. 

Ganged  leugth,  5". 

Annealed  at  200^  Falir. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
indi. 

Elongation. 

Bet. 

Poundt. 
500 
2,500 
5,000 
10,000 
12,500 
15,000 
17,500 
20,000 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27,500 
28,000 
28,500 
29,000 
29.500 
30.000 
30,500 
31,000 
31.500 
32,000 
32,500 
33,000 
33.200 
0. 

Pounds. 
1,000 
5,000 
10,000 
20.000 
25,000 
30.000 
35,000 
40,000 
42,  im 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,  O*,-© 
64.000 
65.000 
06.000 
06,400 
0. 

Inch. 

0. 
.0009 
.0018 
.0037 
.0046 
.0056 
.0063 
.0071 
.0074 
.0077 
.0079 
.0082 
.0084 
.0086 
.0090 
.0094 
.0100 
.0107 
.0117 
.0130 
.0164 
.0199 
.0227 
.0203 
.0397 
.0512 
.0714 
.0865- 
.1200 
.14 
.19 
.24 
.33 

Inth. 
0. 
0. 

Initial  load. 

Klaatic  limit  (aiiprnxlmfitn). 

Tensile  strongtlu 
=  15.6  per  cent. 

.0002 
.0002 
.0001 

.0002 

.0009 

.0096 

.0597 

.78 

Elongation  of  inch  sections:  ".08,  ".14,  ".35*,  ".13,  ".08, 
Diameter  at  fracture,  ".64.    Area,  .322  square  inch. 
Contraction  of  area,  35.0  per  cent. 
Fractured  3"  from  neck.    Appearance,  iibrous. 
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Nos.  4642  and  4643  annealed  two  hours  at  200^  Fahr.  and  one  and 
one-lialf  hours  at  300o  Fahr. 

Iso.  4642. 
Marks,  G  E. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  6". 
Annealed  at  300^  Fahr. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 

EloDgaUon. 

Set. 

Potmds. 
500 
2.500 
5,000 
7,500 
10,000 
12,500 
15,000 
7,600 
19,000 
20,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,500 
'^,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31,000 
31,500 
32,000 
32,050 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
38,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
04,000 
04,100 
0 

Ineh. 

0. 

.0007 
.0016 
.0025 
.0033 
.0042 
.0052 
.0062 
.0068 
.0070 
.0080 
.0081 
.0083 
.0085 
.0088 
.0093 
.0102 
.0133 
.0216 
.0270 
.0387 
.0460 
.0663 
.0648 
.1060 
.1400 
.16 
.21 
.27 
.34 

Inch. 
0. 
0. 

InltiAl  load. 
Elastioli~.lt. 

Tensile  strength. 
=13.4  per  ceut. 

.0001 

.0001 

.0001 
.0001 

.0005 

.0283 

.1274 

.67 

Elongation  of  inch  sections:  ".30,*  ".13,  ".10,  ".08,  ".06. 
Diameter  at  fracture,  ".64.    Area,  .322  square  inch. 
Contraction  of  area,  35.6  per  cent. 
Fractured  1"  fcom  the  neck.    Appearance,  fibrous. 


Digitized  by  VjOOQIC 


500 


COLD  ROLLED  IRON  SHAFT. 


No.  4043. 
Marks,  G  B. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5'^ 
Annealed  at  300o  Fahr. 


In  ffaag«d  length. 

Remarks. 

1 

Totd. 

Femqaare 

Elongation. 

Set. 

Poundt. 
600 
2,500 
5,000 
7,600 
10,000 
12,500 
15,000 
17.500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
26,000 
26,500 
27,000 
27.500 
28,000 
28,500 
29,000 
29,500 
80,000 
30,500 
31,000 
31,600 
32,000 
82,500 

Pwndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
65,880 
0. 

Inch. 

0. 

.0008 
.0017 
.0027 
.0035 
.0044 
.0053 
.0061 
.0071 
.0073 
.0075 
.0077 
.0078 
.0081 
.0103 
.0114 
.0190 
.0243 
.0322 
.0419 
.0542 
.0753 
.0832 
.1200 
.1510 
.19 
.23 
.31 

Ineh. 
0. 
0. 

Initial  load. 

Tensile  Htrmgth. 
=14.2  per  cent. 

1 

.0001 

.0001 

.0002 

0. 

.0139 

.0812 

.71 

Elongation  of  inch  sections:  ''.07,  'MO,  ".10,  ".20*,  ".24*. 
Diameter  at  fracture,  ".63;  area,  .312  square  inch. 
Contraction  of  area,  37.6  per  cent. 
Fractured  1".24  from  neck.    Appearance^  fibrous. 
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1^0.  4644. 
Marks,  G  E. 
Diameter,  ".798. 
Sectioual  area,  .50  square  inch. 
Gauged  length,  5". 
Annealed  at  400<=^  Fahr.,  one  hour. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Peraqaare 
incli. 

Elongation. 

Set. 

Poundf. 
600 
2,500 
5,000 
7,500 
10.000 
12,600 
16,000 
17,600 
20,000 
20.600 
21.000 
21,500 
22.000 
22.600 
23,000 
23,600 
24,000 
24,500 
25,000 
25,600 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29.000 
29,500 
80.000 
30.500 
31,000 
31.500 
32,000 
82,500 
82,620 
0. 

Poundt. 
1.000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,(00 
62,000 
63,000 
54,000 
65,000 
66,000 
67,000 
58,000 
60.000 
60.000 
61.000 
62,000 
63,000 
61,000 
65,000 
66.040 
0. 

Ineh, 

0. 

.0007 
.0017 
.0026 
.0031 
.0043 
.0062 
.0062 
.0071 
.0072 
.0074 
.0076 
.0078 
.0080 
.0083 
.0085 
.0087 
.0060 
.0093 
.0097 
.0102 
.0114 
.0238 
.0300 
.0370 
.0626 

.oo-za 

.0803 

.1122 

.1350 

.1770 

.21 

.28 

.41 

Ineh. 
0. 
0. 

Initial  load. 

Blaatio  limit. 

Tenaile  atrength. 
=  14.4  per  cent. 

0. 

.0001 

.0001 

.0002 

.0004 

.0199 

.1006 

.72 

Elongation  of  inch  sections:  ''.08,  ".15,  ".29»,  ".10.  " 
Diameter  at  fracture,  ".04.    Area,  .322  square  incn. 
Contraction  of  area,  35.6  per  cent. 
Fractured  1".7  from  neck.    Appearance,  fibrous. 


10. 
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COLD   ROLLED   IRON   SHAPT. 


No.  4646. 

Marks,  G  E. 

Diameter,  ".798. 

Sectional  area.  .50  sqnare  inch. 

Expansion,  ^'.0202  in  6  inches. 

Estimated  annealing  temperature,  567^  Fahr. 

Ganged  length,  5". 


AppUedloads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  BQiutre 
indi. 

Eloogmtlon. 

Set. 

Pound*. 

500 
2,600 
6,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
26,000 
25,500 
26,000 
26,500 
^,000 
27,500 
28,000 
28,500 
20,000 
29,500 
30,000 
30,500 
81,000 
31,500 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
64,000 
56,000 
56,000 
67,000 
68,000 
60,000 
60,000 
61,000 
62,000 
63,000 
63,040 
0. 

Tnch. 

0. 

.0006 
.0017 
.0026 
.0034 
.0046 
.0053 
.0063 
.0072 
.0074 
.0076 
.0078 
.0080 
.0082 
.0084 
.0087 
.0089 
.0092 
.0007 
.0112 
.0240 
.0326 
.0400 
.0661 
.0720 
.0910 
.1120 
.1350 
.1606 
.19 
.26 
.82 

Inch, 
0. 

a 

Initial  load. 

Elastic  limit 

Tensile  strength. 
=  15  per  cent. 

.0002 

.0002 

.0006 

.1507 

.75 

Elongation  of  inch  sections:  ''.08,  ".12,  ''.32»,  'M4,  ''.09. 
Diameter  at  fracture,  ".63.    Area,  .312  square  inch. 
Contraction  of  area,  37.6  per  cent. 
Fractured  2".6  from  neck.    Appearance,  fibrous. 
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COLD   ROLLED   IRON   SHAFT. 

No.  464C. 

Marks,  C  E. 

Diameter  ".798. 

Sectional  area,  .50  square  inch. 

Expansion  '^0412  in  6  inches. 

Estimated  annealing  temperature  lOOo^  Pahr. 

Gauged  length,  5'^ 
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Applied  loads. 

Ill  ganged  lengths 

ttemarkt. 

ToUI. 

Per  square 

Elongatloii. 

Set. 

P9imds, 
500 
2,600 
5.000 
7.500 
10,000 
12,500 
15.000 
17,500 
18,000 
18,500 

19,000 

19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25.500 
26.000 

1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
36,000 
87,000 

38,0005 

39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
53,580 
0. 

InchM. 
0. 

.0008 
.0018 
.0026 
.0035 
.0044 
.0054 
.0064 
.0066 
.0060 
.0072 
.0139 
.0280 
.0575 
.0700 
.0850 
.1025 
.1200 
.1405 
.1610 
.19 
.22 
.26 
.30 
.26 
.44 
.58 

Tneh. 

0. 

0. 

Initial  load. 
Elaatie  limit. 

Tensile  strength. 
=22. 8  per  cent. 

.0001 



1    26,500 

26,790 

0. 

1.14 

Elongation  of  inch  sections:  ".21,  ".43»,  ".22, /'.17,  ".IL 
Diameter  at  fracture,  ".60;  area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".4  from  the  neck.    Appearancci  flbroua. 
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COLD   ROLLED   IRON   SHAFT. 


No.  4647. 
Marks,  CB. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0306  in  6  inches. 
Estimated  annealing  temperature,  830^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Inch. 
0. 

Poundt. 
500 
2,600 
6,000 
7,500 
10,000 
12.500 
15,000 
17,600 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,600 
25,000 
25,500 
26,000 
26,500 
27.000 
27,600 
28,000 
28.500 
29,000 
29.600 
29,690 
0. 

Poundi. 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
30,000 
85,000 
88,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
4fi,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
58,000 
64,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,380 
0. 

Ituh. 

0. 

.0008 
.0017 
.0026 
.0035 
.0044 
.0053 
.0063 
.0067 
.0070 
.0072 
.0074 
.0076 
.0078 
.0082 
.0085 
.0097 
.0231 
.0313 
.0445 
.0619 
.0712 
.0944 
.1149 
.1400 
.1654 
.19 
.24 
.29 
.40 

Initial  load. 

.0001 

.0001 

.0002 

Elastic  limit  (approximate). 

.0006 

.0520 

.1537 



TenMle  Btrcngtlu 
=14.6  |ier  cent. 

.73 

Elongation  of  inch  sections,  ".07,  ".18,  ".33»,  ".09,  ".06. 
Diameter  at  fracture,  ".61.    Area,  .292  square  inch. 
Contraction  of  area,  41.6  per  cent. 
Fractured  2".5  from  neck.    Appearance^  fibrous. 
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COLD   ROLLED   IRON   SHAFT. 

No.  4648. 

Marks,  G  E. 

Diameter,  ".798. 

Sectional  area.  .50  square  inch. 

Expansion,  '^0320  in  6  inches. 

Estimated  annealing  temperatore,  866^  Fahr. 

Ganged  length,  5". 
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Applied  loftds. 

In  gaaged  length. 

ItemarlES. 

Total. 

Per  aoaare 

Elongation. 

Set. 

Pounds. 

600 

2.500 

5,000 

7,500 

10,000 

12,500 

15,000 

17,500 

20,000 

20,500 

21,000 

21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24,500 
25,000 
25.500 
26,000 
20.500 
27,000 
27,500 
28,000 
0 

Pound*. 
1.000 
5,000 
10.000 
16.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 

42,000[ 

48,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
56,000 
66,000 
0 

Inch. 
0. 

.0006 

.0016 

.0024 

.0033 

.0043 

.0052 

.0062 

.  0072 

.0074 

.0081 

.0159 

.0340 

.0510 

.0630 

.0809 

.0976 

.1179 

.1355 

.1600 

.19 

.22 

.26 

.32 

.39 

.56 

.84 

Inch. 
0. 
0. 

Initial  load. 
Elaatlo  limit. 

Tensile  strength. 
=  16.8  per  cent. 

0. 

0. 

.0536 

Elongation  of  inch  sections:  ''.09,  'Ml,  ".12,  ".15,  '^37•. 
Diameter  at  fractnre,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1"  Irom  neck.    Appearance,  fibrous. 
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COLD   ROLLED   IRON   SHAFT. 
»  o.  4640. 


Marks,  0  R. 

Diameter,  ".798. 

Sectional  area,  .50  square  incli. 

Expansion,  ''.0366  in  6  inches. 

Estimated  annealing  temperatore,  980^  Fahr. 

Ganged  length,  5*\ 


AppUed  loads. 

In  gmnged  length. 

Bemarks. 

TotaL 

Persqaare 

Set. 

Pounds. 
500 
2,500 
6,000 
7,500 
10,000 
12,500 
15,000 
15.500 
16,000 
16.500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 

21,000 

20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26.500 
26,000 
26,500 
27,000 
27,600 
27,700 
0 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
81,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
88.000 
39,000 
40.000 
41,000 

42, 000 1 

41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
54,000 
65,000 
55,400 

Ineh. 

0. 

.0006 
.0016 
.0024 
.0038 
.0043 
.0052 
.0064 
.0056 
.0058 
.0060 
.0062 
.0064 
.0066 
.0069 
.0071 
.0073 
.0077 
.0081 
.0110 
.0169 
.0402 
.0550 
.0680 
.0830 
.1000 
.1190 
.1400 
.1625 
.1906 
.24 
.28 
.82 
.39 
.61 
.69 
.96 

Ineh. 
0. 
0.  • 

Initial  load. 

Elastic  limit. 
Load  fell. 

Teiiftile  Mrength. 
=  19.2  per  cent. 

.0001 

.0001 

.0003 

Elongation  of  inch  sections:  'MO,  ".16,  ".16,  ".36»,  ".19. 
Diameter  at  fracture,  ".61.    Area,  .292  square  inch. 
Contraction  of  area,  41.6  per  cent. 
Fractured  1".4  from  neck.    Appearance,  fibrous. 
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COLD   ROLLED    IRON   SHAFT. 


No.  4650. 


507 


Marks,  G  B. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 

Expansion,  ".0412  in  6  inches. 

Estimated  annealing  temperature,  1095^  Fahr. 

Gauged  length,  6". 


AppUed  loads. 

Id  ganged  length. 

BemarlEs. 

ToUl. 

Persoaare 

Elongation. 

Set. 

Pounda. 
500 
2,500 
5,U00 
7,600 
10,000 
12,500 
15,000 
16,000 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,620 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
53.«0 

Inches, 
0. 

.0007 
.0017 
.0026 
.0034 
.0043 
.0054 
.0058 
.0062 
.WMM 
.0066 
.0071 
.0074 
.0080 
.0415 
.0498 
•  .0667 
.0770 
.0905 
.1004 
.1270 
.1515 
.16 
.20 
.23 
.28 
.30 
.34 
.48- 
.68 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
LoadfeU. 

Tensile  strength. 
=  22.0  per  cent. 

.0001 

.0002 

.0003 

.0490 

.1420 

1.10 



Elongation  of  inch  sections:  ".14,  ".17,  ".16,  ".28,  ".35». 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".3  from  neck.    Appearance,  fibrous. 
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COLD    ROLLED   IRON    SHAFT. 


No.  4651. 

Marks,  OR. 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0420  in  6  inches. 

Estimated  annealing  temperature,  1115^  Fahr. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
500 
2,500 
5,000 
7,500 
10.000 
12,500 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,200 

18,000 

18,600 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,320 
0 

Poundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
36.000 
87,000 
38,000 
38,400 

36,0005 

37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
5(1,000 
50,640 
0 

Inehet. 
0. 

.0008 
.0017 
.0027 
.0037 
.0046 
.0057 
.0058 
.0060 
.0062 
.0066 
.0067 
.0070 
.0074 
.0077 

Inch. 
0. 
0. 

Initial  load. 

Elaatfc  limit. 
Load  fell. 

Tensile  strength. 
=21.6  per  cent. 



.0001 

.0003 

.0004 

.0180 

.0247 

.0565 

.0666 

.0850 

.1017 

.  1120 

.1212 

.14 

.10 

.23 

.26 

.32 

.38 

.46 

.61 

...... 

.0932 

L08 

Elongation  of  inch  sections:  ".11,  ".15,  ".18,  ".40»,  ".24. 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".5  from  neck.    Appearance,  fibrous. 


Digitized  by  VjOOQIC 
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Ko.  4653. 
Marks,  G  E. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0605  in  6  inches. 
Estimated  temperature,  l,575o  Fahr. 

Annealed  at  1,050°  Fahr.  four  hours,  then  cooled,  and  afterwards 
annealed  at  the  estimated  temperature  of  l,575o  Fahr. 
Gauged  length,  5". 


Applied  loftds.            In  gau j^ed  length. 

Remarks. 

Total. 

Per  aqnare 
incli. 

Elongation. 

Set. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,400 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
500 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
30,000 
36,800 
34,000 
35,000 
36,000 
87,000 
88,000 
30,000 
40,000 
1,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
50,840 
0 

Inches. 

0. 
.0007 
.0017 
.0025 

.oo:i6 

.0045 
.0056 
.0050 
.0001 
.0063 
.0066 
.0068 
.0072 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit;  load  fcIL 
Bested  under  this  )oad  1  hour. 

Tensile  strengtb. 
=22.2  per  cent. 

.0001 

.0004 

.0000 

.0114 
.0161 
.0330 
.0530 
.0750 
.0906 
.1080 

.0995 

.1104 

.1436 

.17 

.19 

.21 

.26 

.81 

.36 

.43 

.53 

1.11 

Elongation  of  inch  sections;  ".12,  "-15,"  .46*,  ".24,  ".14. 
Diameter  at  fracture,  ".59.    Area,  .273  square  inch. 
Contraction  of  area,  45.4  per  cent. 
Fractured  2".84  from  neck,    Ai>pearance,  fibrous. 
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COLD   ROLLED   IRON   SHAFT. 
No.  4653. 


Marks,  OB. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Heated  bright  cherry  red  and  cooled  in  the  open  air. 

Expansion,  'U03  in  9".05. 

Estimated  temperature,  1,768^  Fahr. 

Gauged  length,  6". 


Applied  loads. 

In  gaonred  length. 

Remarks. 

Total. 

Per  sauare 
Incli. 

Elongation. 

Set. 

Poundt, 

600 
2.600 
6,000 
7,600 
10,000 
10,500 
U,000 
11,500 
12,000 
12,500 
18,000 
13,500 
14,000 
14,600 
16,000 
16.600 
16,000 
16,500 
17,000 
17,600 
18.000 
18,600 
19,000 
19,600 
20,000 
20,500 
21,000 
21.600 
22,000 
22.500 
23,000 
23,500 
24,000 
24,470 
0 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
48,940 
0 

Inehst. 

0. 

.0008 
.0018 
.0029 
.0062 
.0057 
.0062 
.0077 
.0162 
.0296 
.0366 
.0509 
.0590 
.0703 
.0845 
.0036 
.1076 
.1245 
.1389 
.1591 
.1729 
.1965 
.21 
.26 
.27 
.31 
.33 
.36 
.42 
.43 
.52 
.62 
.80 

1.16 

1.40 

Inch. 

0. 

0. 

.0001 
.0003 
.0016 

Initial  load. 

Elastic  limit  below  20,000  pounds. 

• 

.0253 

.0784 

.1520 



Teniiile  strength. 
=28.0  per  cent. 

Elongation  of  inch  sections:  ".21,  ".32,  ".45»,  ".22,  ".20. 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch* 
Contraction  of  area,  43.4  per  cent. 
Fractured  2".8  from  neck.    Appearance,  fibrous. 
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COLD   KOLLED    IRON   SHAFT. 

No.  4656. 

Marks,  0  E. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Heated  bright  cherry  red  and  quenched  in  brine. 

Oauged  length,  5'^ 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sqaare 
inch. 

■ 

Set. 

Povndf. 
600 

2,500 
5,000 
7,500 
10,000 
10,500 
11,000 
11,500 
12.000 
12,500 
13,000 
13,500 
14,000 
14,500 
16,  GOO 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
28,600 
24,000 
24,500 
26,000 
26,000 
26,000 
26,500 
26,590 
0 

Pound». 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
31,000 
32,000 
83,000 
84,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
68,000 
63,180 
0 

IneluM. 
0. 

.0006 
.0024 
.0043 
.0064 
.0068 
.0072 
.0078 
.0086 
.0004 
.0108 
.0114 
.0133 
.0156 
.0180 
.0220 
.0275 
.0860 
.0415 
.0541 
.0620 
.0755 
.0885 
.0995 
.1171 
.18 
.14 
.16 
.20 
.23 
.26 

.48 
.50 
.78 
.91 
1.08 

Inch. 
0. 
0. 

Initial  load. 

• 

■ 

Tensile  strength. 
=  21. 6  per  cent. 

.0014 
.0026 

.0047 

.0121 

.0469 

.1087 

Elongation  of  inch  sections:  'M2,  ".16,  "20,  ",42»,  'M8. 
Diameter  at  fracture,  ".63.    Area,  .312  square  inch. 
Contraction  of  area,  37.6  per  cent. 

Fractured  1".9  from  neck.    Appearance^  fibrous;  trace  of  granula- 
tion« 
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COLD   ROLLED   IRON   SHAFT. 


No.  4067. 

Marks,  G  B. 

Diameter,  ''.798. 

Sectional  area,  .50  square  incb. 

Heated  bright  cherry  red  and  quenched  in  oil. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

! 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
600 
2,500 
6,000 
7,500 
10,000 
10,600 
11,000 
11,600 
12,000 
12,600 
13,000 
13,600 
14,000 
14,600 
15,000 
15,600 
16,000 
16,600 
17,000 
17.500 
18.000 
18,500 
19.000 
19,600 
20,000 
20,500 
21.000 
21,  .500 
22.000 
22.500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,710 
0 

Poundt. 
1,000 
6,000 
10.000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
61.420 
0 

0. 

.0068 
.0020 
.0036 
.0056 
.0060 
.0066 
.0074 
.0089 
.0106 
.0159 
.0230 
.0316 
.0409 
.0463 
.0683 
.0620 
.0667 
.1002 
.1054 
.1214 
.1389 
.1559 
.1590 
.2024 
.22 
.26 
.28 
.81 
.32 
.40 
.43 
.61 
.69 
.70 
.97 

Inch. 

0. 

.0001 
.0004 
.0008 
.0018 

InltUlload. 

Tensile  strength. 
=  26.8  per  cent. 

.0067 

.0404 

.0984 

.1946 

1.29 

Elongation  of  inch  sections:  ".24,  ".44»,  ".18,  ".21,  ".22. 
Diameter  at  fracture,  ".00.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  X".34  from  neck.    Appearance,  fibrous. 
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TEMPERATURE  BARS. 


TENSILE  TESTS  OF  SPECIMENS  BELONGING  TO  THE 
SECOND  SERIES  OP  TEMPERATURE  TEST  BARS. 
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STEEL   BARS — TEMPERATURE   TESTS. 
No.  4568. 

Steel  Bar. 
Mark,  12. 
Diameter,  '^564. 
Sectional  area,  .25  square  incb. 
Oauged  length,  6''. 


517 


Applied  loads. 


Total. 


Persqaare 
inch. 


In  gaoged  length. 


Biongation.        Set. 


Bomarke. 


Founds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17.500 
17,750 
18,000 

18,250 

18,500 
18  750 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31,000 
31,500 
32,000 
82,500 
32,870 
0 


Pounds. 
1,000 
5,000 
10,000 
15,060 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
55.000 
60,000 
61,  (HN) 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 

73,000^ 

74,000 

75,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

00,000 

94,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120,000 

122,000 

124,000 

126,000 

128,000 

130,000 

181,480 

0 


Inch. 

0. 

.0007 
.0017 
.0027 
.0037 
.0040 
.0059 
.0068 
.0079 
.0080 
.0100 
.0110 
.0121 
.0122 
.0124 
.0127 
.0129 
.0132 
.0134 
.0137 
.0139 
.0141 
.0143 
.0146 
.0150 
.0157 
.0300 
.0401 
.0438 
.0462 
.0538 
.0610 
.0870 
.0737 
.0804 
.0891 
.0968 
.115 
.135 
.145 
.160 
.170 
.185 
.205 


.245 
.26 


0. 
0. 


Initial  load. 


.0 
.'666i* 


.0001 

.oooi" 


.0001 


.0001 


Elastic  limit. 


.0410 


.43 
.53 
.71 


Tensile  strength. 
=14.7  per  cent. 


Elongation  of  inch  sections:  'Ml,  ''.14,  ".15,  ",25»,  ".12,  ".11. 
Diameter  at  fracture,  ".47.    Area,  .174  square  inch. 
Contraction  of  area,  30.4  per  cent. 
Fractured  3"  from  neck.    Appearance,  fine  granular,  dull  center. 
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STEEL  BARS — ^TEMPERATURE   TESTS. 
No.  4560. 


Steel  Bar. 
Mark,  15. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


AppUed  loMla. 

In  gftoged  length. 

SamarkA. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Pounds. 
2'M) 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
11,250 
12,600 
13,750 
15,000 
16,250 
17,000 
17,250 
17,500 
17,750 
18,000 
18,250 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
33,500 
83.860 
0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
46,000 
50,000 
65,000 
60,000 
65,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
128,000 
132,000 
134,000 
135,440 
0 

Inch. 

0. 

.0008 
.0018 
.0039 
.0059 
.0060 
.0081 
.0090 
.0102 
.0113 
.0124 
.0134 
.0143 
.0149 
.0172 
.0338 
.0360 
.0371 
.0410 
.0465 
.0517 
.0585 
.0052 
.0688 
.0766 
.0822 
.0898 
.0955 
.1025 
.1100 
,13 
.15 
.17 
.19 
.21 
.24 
.28 
.32 
.41 
.50 
.61 
.70 

Inch. 

0. 

0. 

Initial  load. 
Elaatic  limit. 

Tenaile  atren^h. 
=  11.7  per  cent. 

0. 

0. 

0. 

.0001 
.0001 

.0028 

.0378 

Elongation  of  inch  sections:  ''.08,  'MO,  ".19»,  ".14,  ".10,  ".09. 
Diameter  at  fracture,  ".48.   Area,  .181  square  inch. 
Contraction  of  area,  27.6  per  cent. 

Fractured  at  the  middle  of  stem.    Api)earance,  fine  granular,  dull 
center. 
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No.  4570. 

Steel  Bab. 

Mark,  18. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 
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Applied  lottds. 

In  gauged  length. 

KemArks. 

Total. 

Per  square 

Elongation. 

Sot. 

Pounds. 
250 
.1.250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,500 

16,000 

16,250 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31.000 
32,000 
32,020 
0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
62,000 

64,000 1 

65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88.000 
92,060 
96,000 
100,000 
104,  OIK) 
108,000 
112,200 
116,000 
120,000 
124,000 
128,000 
131,680 
0 

Inch. 
0. 
.0008 
.0018 
.0036 
.0056 
.0076 
.0088 
.0098 
.0109 
.0121 
.0127 
.0132 
.03^10 
.0308 
.0433 
.0165 
.0508 
.0578 
.0017 
.0054 
.  0715 
.0765 
.08 
.09 
.11 
.14 
.16 
.17 
.19 
.21 
.24 
.26 
.31 
.37 
.57 

Inch. 
0. 
0. 

Initial  loMl. 

0. 

.0001 

Elastiollr-!^. 

.0223 

Tensile  strcngtli. 
=  9.6  per  cent. 

.0317 

.0531 

.57 

Elongation  of  inch  sections:  ".10,  ".10,  ".09,  ".10,  ".09,  ".00. 
Diameter  at  fracture,  ".52.    Area,  ".212  square  inch. 
Contraction  of  area,  15.2  per  cent. 

Fractured  1".10  from  neck.    Appearance,  fine  granular,  radiating 
from  center  punch  mark. 
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STEEL,  WROUGHT  IRON,  AND  CAST  IRON  BARS. 
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EHBUEAVCE  OF  SOTATDTO  8HAPT& 

The  tests  of  rotating  shafts  for  endurance  under  transverse  stresses 
are  continued  from  previous  years. 

Steel  bars  marked  15,  20,  and  21  were  from  the  second  lot  of  steel  for 
temperature  tests.  Steel  bars  marked  S  8  were  from  the  eighth  rod  of 
a  lot  of  steel,  si)ecimens  from  seven  rods  having  been  tested  and  in- 
cluded in  Eeport  of  1890* 

The  test  of  cast  iron  bar  No.  30  has  been  completed.  This  remark* 
able  specimen  made  47,283,600  rotations  before  rupture,  and  it  appears 
that  each  rotation  was  accompanied  by  a  decided  permanent  set  in  the 
metal. 

Tension  tests  were  made  from  a  number  of  shafts  to  show  the  relation 
between  the  transverse  stresses  which  ultimately  caused  rupture,  and 
the  tensile  properties  of  the  metal. 

In  order  to  obtain  further  data  upon  the  phases  of  deterioration  which 
the  metal  imdergoes  when  subjected  to  alternate  repeated  stresses,  the 
rotating  tests  of  certain  shafts  were  discontinued  before  rupture  occurred, 
and  from  these  shafts  specimens  were  taken  and  tested  by  tension. 

Inasmuch  as  the  maximum  stresses  are  confined  to  the  exterior  metal 
at  the  middle  of  the  length  of  the  shaft  where  the  loads  were  applied, 
it  was  decided  to  test  annular  specimens  taken  from  this  middle  section 
in  comparison  with  specimens  of  similar  form  taken  from  the  outer  end 
of  the  shaft,  where  the  metal  in  the  latter  case  had  not  been  exposed  to 
excessive  bending  stresses. 

A  comparison  was  made  between  annular  and  solid  specimens  from  a 
steel  bar  1'^  diameter,  which  indicated  that  nearly  the  same  strength 
was  shown  by  the  two  types  of  specimens.  The  result  of  these  two 
tests  precede  the  regulai-  tests  of  the  endui'ance  series. 

In  the  annular  specimens  from  the  middle  of  the  endurance  shafts  it 
was  of  course  intended  to  test  only  the  metal  which  had  been  exposed 
to  nearly  or  quite  the  maximum  stresses.  The  specimens  were  conse- 
quently bored  out,  leaving  a  thickness  of  only  one-sixteenth  of  an  inch 
of  metal. 

The  results  were  as  follows: 

Shafts  fuom  Steel  Bar  No.  8. 


Enduranoe  record. 

Tensile  strength  per  square  inch  of  an- 
nular specimens  ftom— 

Bemarkii. 

Num- 
ber. 

130 
131 

Fiber 

stress  per 
square 
inch. 

Poundt. 
(  30,000  > 
I     snd    } 
(  40. 000  ) 
40.  OHO 

Number  of 
rotntions. 

Middle  of 
shaft. 

End  of 
shaft. 

Poundt. 

Gain  or  loss  of  mid- 
dle specimen. 

Gain. 

Loss. 

17:J,40O 

Poundi. 

Pounds. 

Pounds. 

5  Endurance  shaft  nip* 
i     turod. 

100. 000 

«7  070 

64.240 
61,000 
60,770 
61, 120 

2.830 
6, 070 
30.860 
3,500 

132        40. 000 
13:)     j     40,000 
134    1    40. 000 

87,  900          07.  070 

60, 000 
124,000 

91.030 
61,620 

°f>      1 
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ENDURANCE  OF  ROTATING  SHAFTS* 

Cold  Rolled  Iron  Shafts. 


Endoranoe  Moord. 

Tensile  strength  per  sqnare  inch  of  an- 
ualar  spocimens  from— 

nemarlcB. 

Nnm- 
bor. 

Fiber 

stress  per 

square 

inch. 

Nnmtier  of 
rotations. 

Middle  of 
shaft. 

End  of 
shaft. 

Gain  or  loss  of  mid- 
dle specimen. 

Gain. 

Loss. 

137 
138 
130 
140 
141 
142 
143 
144 
145 
146 
147 
148 

Pounda. 
40,000 
40.000 
40,000 

4r>,ooo 

45,000 
45,000 
45,000 
45,000 
60.000 
50,000 
50,000 
50,000 

325,300 
250,000 
150,000 
192,500  I 
116,500  ^ 
125,000 
80,000 
40,000 
47,050 
40,000 
20,000 
6,000 

Poundt. 

Pound*. 

Pound*. 

Pound*. 

Endorance   shaft    mp- 
tured. 

^Endnraneo  shafts  mp- 
i    tured. 

53,750 
62,610 

73,420 
r2,3M 

19,670 
9,780 

34, 620 
57, 720 
70,640 

69,620 
71,960 
68,640 

35,000 
14,240 

1,900 

56,000 
65,430 
61,000 

66.850 
68,000 
64,000 

10  8>'H) 

ICnHnrftnAA     Aliafl:     imn. 

2,670         tured.                        ''   i 
3,000    1                                                1 

1 

In  the  case  of  the  steel  bar  tested  by  repeated  stresses,  40,000 
pounds  per  square  inch  fiber  stress  ultimately  caused  rupture. 

The  annular  tensile  spocimens  taken  from  the  other  endurance  shafts 
not  carried  to  rupture  in  the  rotating  tests,  show  the  metal  stronger  in 
each  instance  at  the  middle  over  the  end  specimens. 

In  this  behavior  we  note  a  similarity  in  effect  to  that  of  other  cold 
working,  in  raising  the  tensile  strength  at  least  for  a  time,  and  it  sug- 
gests the  probability  that  metal  generally  passes  through  a  stage  of 
increased  tensile  resistance  before  its  final  rupture  under  apparently 
diminished  loads;  or,  staled  in  another  manner,  that  ordinary  hot 
worked  metal  is  not  left  in  its  state  of  greatest  tensile  resistance,  and 
that  while  repeated  alternate  stresses  below  the  ordinarily  accepted 
tensile  strength  eventually  causes  rupture,  the  metal  at  an  intermedi- 
ate stage  passes  through  a  state  of  increased  resistance. 

We  are  not  certain  when  final  rupture  occurs  that  the  parts  first  to 
rupture  are  not  at  the  time  in  a  state  of  maximum  resistance,  and  the 
apparent  loss  in  strength  may  be  due  to  the  accumulation  of  internal 
strains  or  some  other  cause  not  yet  recognized. 

The  cold  rolled  iron  annular  specimens,  with  one  exception,  showed 
lower  strength  at  the  middle  than  the  end  specimens. 

While  the  data  are  insufficient  to  explain  conclusively  these  results, 
yet  they  are  suggestive,  and  lead  to  the  conjecture  that  as  we  have  in 
the  cold  rolled  iron  the  metal  already  in  a  state  of  increased  resistance, 
approaching  the  maximum,  additional  working  under  repeated  stresses 
would  tend  to  lower  its  apparent  strength. 

The  total  number  of  rotations  necessary  to  cause  rupture  diifers 
widely  in  specimens  nominally  of  the  same  grade  of  metal  exposed  to 
similar  conditions  of  loading. 

For  further  investigation  of  these  phenomena  it  is  purposed  to  con- 
tinue the  test  with  annular  specimens  from  shafts  exposed  to  different 
fiber  stresses  and  after  different  periods  of  rotation,  establishing  more 
points  in  the  curve  of  apparent  strength  as  modified  by  total  fiber 
stress  and  repetitions  of  load. 

Also  to  anneal  and  then  test  other  annular  specimens  from  over- 
loaded shafts,  to  determine  the  question  of  permanency  in  the  modified 
strength  of  tlie  metal.  These  tests,  it  is  believed,  will  Ornish  data 
upon  the  influence  of  accumulated  internal  strains  in  promoting  rupt- 
ure, and  data  relating  to  the  complete  or  partial  eftacement  of  the 
effects  of  overstraining  at  different  stages  prior  to  compMe  rupture. 
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Tensile  tests  of  two  specimens  from  a  steel  bar  1"  diameter,  to  show 
comparative  strength  of  a  solid  cylindrical  and  an  annular  specimen. 

No,  4733. 

Solid  OYLiNDEit. 

Diameter,  ''.504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

In  gauged  length. 

KemarkK. 

Total. 

Per  nquare 
inch. 

EloDgation. 

Set. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
11,250 
11,500 
10,000 
10,250 
10,500 
10,750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,600 
13.000 
18,500 
14,000 
14,500 
15,000 
15.500 
0 

Poundt. 
1,000 
5,000 
10.000 
20,000 
80,000 
35,000 
40,000 
45,000 
46,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
0 

Inch. 

0. 

.0003 
.0011 
.0021 
.0031 
.0037 
.0043 
.0048 
.0049 
.0110 
.0130 
.0220 
.0860 
.0005 
.0963 
.1080 
.1155 
.1241 
.1340 
.1458 
.17 
.21 
.26 
.81 
.41 
.64 

1.07 

Inch. 

0. 

0. 

Initial  load. 

Elaatio  limit;  load  fell. 

0. 

.0001 

Tensile  strenffth. 
=  35.7  per  cent. 

Elongation  of  inch  sections,  ''.22,  ''.34»,  ".51». 
Diameter  at  fracture,  ''.32;  area,  .080  square  inch. 
Contraction  of  area,  68.0  per  cent. 
Fractured  1".4  from  neck.    Appearance^  fine  silky. 
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ENDURANCE    OF   ROTATING   SHAFTS. 

No.  4734. 

Annular  Specimen. 


Sectional  area,  .180  square  inch. 
Gauged  length,  3". 


Applied  loads.       1      In  ganged  length. 

Komarks. 

1 

Total. 

Per  square 
inili. 

Elongation. 

Inch. 
0. 

.0001 
.0003 
.0012 
.0018 
.0023 
.0029 
.0040 
.0138 
.0221 
.0279 
.0520 
.0643 
.0700 
.0748 
.0820 
.0905 
.0995 

Set. 

Pounds, 
180 
900 
1,800 
3,600 
4,500 
5,400 
6,800 
7,200 
7,380 
7,560 
7,740 
7,020 
8,100 
8,280 
8,460 
8,640 
8,820 
9,000 
10,980 

Pounds. 

1,000 
5,000 
10,000 
20,000 
25,000 
30,000 
35, 000 
40,000 
41,  (KX) 
42,000 
43.000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50.000 
61,000 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

-.0001 

—  0001 

.0005 

-_.        __ 

Appearance  of  fracture,  silky. 
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ENDURANCE  OP  BOTATING  SHAFTS. 

Steel. 

No.  4561. 
Specimen  from  outer  end  of  endurance  shaft  "So.  120. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  6''. 


651 


Applied  iMMlB. 

Remarks. 

Total. 

Per  Moan 
iiicb. 

BlongatiOD. 

Set. 

Pinmd$. 
250 
1,260 
2,600 
8,750 
6,000 
8,250 
7,500 
8,750 
10,000 
11,250 
12,600 
13,750 
15,000 
18,250 
18,500 
16,750 
17,000 
17,250 
17.500 
17,600 

17,750 
18,000 
18.250 
18,500 
18,750 
19,000 
19,260 
19,500 
19,750 
20,000 
22,600 
25.000 
27,600 
28,760 
30,000 
81,260 
31,310 

Pwndt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45.000 
50,000 
55,000 
80,000 
85,000 
88,000 
87,000 
88,000 
00,000 
70,000 
70,000 

71,000 
72,000 
73.000 
74.000 
75.000 
78,000 
77,000 
78,000 
79,000 
80,000 
90,000 
100.000 
U0,000 
115,000 
120,000 
125,000 
125,240 
0 

Inch, 

0. 

.0006 
.0015 
.0025 
.0035 
.OOU 
.0054 
.0083 
.0073 
.0083 
.0003 
.0103 
.0114 
.0125 
.0128 
.0130 
.0131 
.0132 
.0184 
.0859 

.0872 

.0888 

.0706 

.0736 

.0758 

.0800 

.0815 

.0630 

.0851 

.0893 

.12 

.18 

.22 

.25 

.33 

.60 

Jndi. 

0. 

0. 

Initial  IcNuL 

Elaatlolhnit. 

Second  application  of  load  after  release  and  no 
aetsbowa. 

Tensile  strensth. 
=  9.0  per  oent. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

.0538 

.0851 

.64 

Elongation  of  inch  sections,  ''.07,  ".07,  ".08,  ".09,  ".12,  ".II*. 
Diameter  at  fracture,  ".53:   Area,  .221  square  inch. 
Contraction  of  area,  11.6  per  cent. 
Fractured  at  neck,  at  punch  mark.    Appearance,  fine  granular. 
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562  endurance  op  botatinq  shafts. 

Steel. 
Ko.45d3. 
Spedmen  from  out^  end  of  endarance  shaft  No.  120. 


10' 


Diameter,  1". 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10". 


% 

Applied  loads. 

In  gtMgtd  length. 

Semarkt. 

Totia. 

PerMnmro 

SloDgatian. 

Set 

Pounds, 

785 

8,927 

7,854 

11,781 

15,608 

19.535 

23,462 

27.389 

81, 316 

35,243 

89,170 

48,097 
47,024 

Poundt. 
1,000 
5,000 
10,000 
15,000 
30,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 

55,000 
59,870 

Inch. 

0. 

.0012 
.0029 
.0046 
.0061 
.0079 
.0096 
.0112 
.0130 
.0148 
.0162 
.0162 
.0180 
.0199 

Inch. 
0. 

Initial  load. 

After  mtatalntng  load  5  roinatM. 

Fractoied  at  root  of  thread.    Appeanmee,  line 
granular. 

.0001 
.0001 
.0001 
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ENDURANCE  OP  BOTATINa  SHAFTS. 

Steel. 

No.  4562. 

Specimen  from  oater  end  of  endurance  shaft  "So.  121« 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6^'. 


553 


AppUed  loud*. 

In  ganged  longUi. 

Bemarka. 

Total. 

PerMQare 
inoh. 

EUmgation. 

Set. 

Pound: 
260 
1.250 
2,500 
5,000 
7,500 
8.750 
10,000 
11,250 
12,600 
13.750 
16,000 
16,260 
16.500 
16,750 
17.000 
17,250 
17,500 
17,750 

16,750 
17.000 
17.250 
17,600 
17.750 
18.000 
18.250 
18,500 
18,750 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22.000 
22,500 
25,000 
27.600 
28.750 
30,000 
31,260 
82,210 

pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
86.000 
40,000 
46,000 
60,000 
65.000 
60,000 
66,000 
66,000 
67,000 
68,000 
69.000 
70,000 
71,000 

67,000 

68,000 

69,000 

70,000 

71.000 

72.000 

73,000 

74,000 

76,000 

76,000 

78.000 

80.000 

82.000 

84,000 

80,000 

88,000 

90,000 

100,000 

110,000 

115,000 

120,000 

125,000 

128,640 

0 

JiuA. 

0. 

.0006 
.0018 
.0038 
.0067 
.0066 
.0076 
.0086 
.0098 
.0106 
.0U8 
.0128 
.0130 
.0131 
.0183 
.0135 
.0138 
.0141 

.0215 

.0283 

.0340 

.0599 

.0608 

.0620 

.0040 

.0660 

.0091 

.0732 

.0772 

.0813 

.0868 

.0910 

.0070 

.1010 

.1080 

.16 

.19 

.23 

.28 

.86 

Indi. 

0. 

0. 

Initial  iMd. 

BlaatleltmlL 
LoadftU. 

Teniae  etmgtSL 
s  7.8  per  oent. 

0. 

0. 

0. 

0. 
0. 

0. 

.0476 

.44 

Elongation  of  inch  sections:  ''.07,  ''.08,  ".08,  ".07,  ".07»,  ".07». 
Diameter  at  fracture,  ".54.    Area,  .229  square  inch. 
Contraction  of  area,  8.4  per  oent. 

Fractured  1.07  from  the  neck^  at  center  punch  mark.    Appearance, 
fine  granular. 
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ENDURANCE   OF   BOTATINa  ttHAl^TS. 

bT££L. 

No.  4568. 


Specimen  from  outer  end  of  endurance  shaft  No.  121, 

Same  form  as  No.  4663. 

Diameter,  1"% 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10". 


AppUedloAdt. 

In  ganged  length. 

Semiirlu. 

Total. 

Persqaare 
inch. 

Elongation. 

Set. 

Pound*. 

785 

8,927 

7,854 

11,781 

15,708 

19,635 

23,562 

27,489 

81, 416 

89,270 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
60,000 

0. 

.0011 
.0030 
.0046 
.0062 
.0080 
.0098 
.0112 
.0131 

Inch. 

t 

0. 

IniUnllufld. 
TeetdiMontlniMd. 

0. 

0. 
0. 

Gold  Bolled  Iron. 

No.  4664. 

Specimen  from  outer  end  of  endurance  shaft  No.  123. 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Gauged  length,  6''. 


AppUed  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  aquare 
ineix. 

Elongation. 

Set. 

Pound*. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11.250 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,500 

15,000 

15.500 

16,000 

16,500 

16,980 

0. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
48.000 
^9,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
67,920 
0. 

Inch. 

0. 

.0009 
.0020 
.0030 
.0040 
.0051 
.0062 
.0072 
.0082 
.0093 
.0103 
.0107 
.0110 
.0114 
.0121 
.0128 
,0140 
.0150 
.018 
.026 
.041 
.078 
.148 
.253 

Ineh. 
0. 
0. 

Initial  load. 

/ 

Tensile  atrength. 
=  8.0  per  cent 

.0001 

.0001 
.0002 
.0002 
.0002 

.0009 



.0039 

.48 

Elongation  of  inch  sections,  ".22»,  ''.06,  ".05,  ".05,  ".06,  "04. 
Diameter  at  fracture,  ".45.   Area,  .159  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Fractured  ".56  from  neck.    Appearance,  fine  fibrous. 
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ENDURANCE  OP  KOTATINQ  SUAFTa. 

Gold  Eoixed  Ibon. 

No.  4566. 

Specimen  from  oater  end  of  endurance  shaft  No.  123. 

Same  form  as  No.  4563. 

Diameter,  1". 

Sectional  area,  .7854  sqoare  inch. 

Ganged  length,  10^'. 
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Applied  loads. 

In  gaaged  length.    • 

Bmnarka. 

Total. 

Per  Muare 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch, 

Inch, 

785 

1,000 

0. 

0. 

Initial  load. 

8,927 

6,000 

.0015 

6. 

7,854 

10,000 

.0032 

.0002 

11, 781 

15,000 

.0062 

.0002 

15,708 

20,000 

.0070 

.0001 

19,635 

25,000 

.0090 

.0001 

23,562 

80,000 

.0108 

.0001 

27,489 

85,000 

.0126 

.0001 

81,416 

40,000 

.0143 

.0001 

TeatdiMontlnQod. 

.    Gold  Bolled  Ison. 

No.4566^ 

Specimen  from  outer  end  of  endurance  shaft  No.  124. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


In  ganged  length. 

Bemarka. 

Total. 

Feraaaaie 

Slangation. 

Bet. 

Pounds. 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7.500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
16,000 
17,080 
0 

Pounds. 
1,000 
6,000 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
65,000 
66,000 
57,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69.000 
60,000 

Jnsh, 

0. 

.0009 
.0019 
.0029 
.0040 
.0051 
.0063 
.0078 
.0084 
.0096 
.0112 
.0117 
.0122 
.0127 
.0187 
.0141 
.0168 
.0171 
.0208 
.0280 
.0821 

Insk. 

0. 

0. 

InitUlloML 

Tenalleatrength. 
=9.5pereenC 

0. 

0. 

0. 
0. 
.0006 

.0022 

.0187 

.67 

Elongation  of  inch  sections,  ''.06,  ''.08,  ".09,  ".07,  ".07,  ".20*. 
Diameter  at  fracture,  ".47.    Area,  .174  square  inch. 
Contraction  of  area,  30.4  per  cent. 
Fractured  5"  from  neck.    Appearance,  flbrous. 
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556  enduba.nce  of  rotating  shafts. 

Cold  Rolled  Iron. 

No.  4567. 

Speeimen  from  outer  end  of  endarance  shaft  Ko.  124. 

Same  form  as  No.  4563. 

Diameter,  V. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

KloBgation. 

Set. 

Poundt. 

785 
8,027 
7,854 
11, 781 
16,708 
19,635 
23,582 
27,480 
81,418 

Poundt. 
1,000 
5,000 
10,000 
16.000 
20,000 
25,000 
80,000 
85,000 
40.000 

.0012 
.0031 
.0049 
.0066 
.0082 
.0101 
.0119 
.0138 

Jn«A. 
0. 
0. 
0. 

Initial  load. 
Test  discontinued. 

0. 

0. 

0. 

Oast  Ieon. 

No.  4635. 

Specimen  from  outer  end  of  endurance  shaft  No.  30* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gau£[ed  length,  3''. 


AppUed  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
250 

500 
750 
1,000 
1,260 
1,500 
1.750 
2,000 
2,250 
2,500 
2,750 
8.000 
3,250 
8,500 
8,750 
4,000 
4.250 
4,500 
4,750 
5,000 
5.250 
5,500 
5,750 
6,000 
8,250 
7.900 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

81,960 

Jneh. 

0. 

.0003 
.•KWS 
.0008 
.0010 
.0011 
.0013 
.0015 
.0018 
.0020 
.0022 
.0025 
.0027 
.0029 
.0032 
.0035 
.0038 
.0042 
.0046 
.0051 

.oa56 

.0062 
.0068 
.0077 
.0030 

Jneh. 
0. 

• 
Initialload. 

Tensile  strength. 

.0001 

y)002 

.0004 

.0011 

Fractured  '^6  from  neck.    Appearance,  fine  granular. 

Digitized  by  VjOOQIC 


ENDUEANCfi    OF   ROTATINQ  SHAFTS. 

Oast  Ibon. 

Ko.  4636. 

Specimen  from  outer  end  of  endurance  shaft  Ko.  30. 

Diameter,  '^565. 

Sectional  area^  .25  square  inch. 

Gauged  length,  3''. 


657 


AppUed  loads. 

In  ganged  length. 

Senaarka. 

Totia. 

Per  square 
ine^. 

Elongation. 

Set. 

Pounds. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,250 
3.500 
3,750 
4,000 
4,250 
4,500 
4,750 
6,000 
5,250 
6,500 
6,750 
6,000 
6,250 
7.830 

Pounds. 
1.000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
.  14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
28,000 
24.000 
26,000 
31,320 

Jneh, 

0. 

.0002 
.0004 
.0006 
.0009 
.0010 
.0013 
.0014 
.0015 
.0017 
.0019 
.0021 
.0023 
.0026 
.0029 
.0032 
.0036 
.0040' 
.0042 
.0048 
.0052 
.0059 
.0067 
.0075 
.0082 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.0002 

.0010 

.*0030"" 

Fractured  '^5  from  neck.    Appearance,  fine  granular. 


Digitized  by  VjOOQ IC 


558  endubance  op  rotating  shafts. 

Oast  Iron. 
Ko.  4637. 

Specimen  from  outer  end  of  endurance  shaft  No.  30. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


AppUedlowU. 

In  ganged  length. 

Itemarks. 

Total. 

Per  M  Hare 
inch. 

Elongation. 

Set. 

Povmdt, 
260 
500 

750 
1,000 
1,250 
1,600 
1,750 
2,000 
2,260 
2,500 
2,750 
8.000 
8,250 
8,500 
8,750 
4,000 
4,250 
4,500 
4,750 
5,000 
6,250 
5.500 
5,760 
6,000 
6,250 
7.100 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

28,400 

Ineh. 

0. 

.0002 
.0004 
.0006 
.0008 
.0009 
.0011 
.0012 
.0014 
.0016 
.0018 
.0021 
.0023 
.0027 
.0029 
.0031 
.0034 
.0089 
.0042 
.0048 
.0052 
.0057 
.0064 
.0072 
.0061 

0. 

Initial  load* 

0. 

0. 

.0002 

.0009 

.0028 

Fractured  ''.25  from  neck.  Appearance,  fine  granular.    Fractured 
surfiEM^e  contains  a  blowhole  ".08  diameter. 


Digitized  by  VjOOQIC 


ANNULAR  TENSION  SPECIMENS 


TROM 


ENDURANCE  SHAFTS  NOT  RUPTURED. 


Form  of  Sprcimkns. 
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ENDURANCE  OF  ROTATING  SHAFTS. 

Steel. 
No.  6774. 

Annular  Bpeciteen  from  onter  end  of  endurance  shaft  ISo.  131. 

TM„^^x^^„  ( exterior,  1". 
Diameters,  J  i^^^^j^^'„g75 

Sectional  area,  .184  square  inch. 
Gauged  length,  3". 


561 


Applied  loads. 

In  ganged  length. 

ttemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
184 
920 
1,840 
2,760 
3,680 
4,600 
5,520 
6,440 
7,360 
8,096 
8,280 
8,464 
8,648 
8,832 
9,016 
9,200 
9,384 
9,568 
9,752 
9,986 
10,120 
11,820 

PomidM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
64,240 

Inch. 

0. 

.0001 
.0006 
.0009 
.0012 
.0017 
.0020 
.0023 
.0026 
.0029 
.0200 
.0250 
.0270 
.0800 
.03^ 
.0370 
.0409 
.0460 
.0482 
.0530 
.0569 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

0. 

Elongation  of  the  middle  inch  section,  ''.31. 
Exterior  diameter  drawn  down  to  ".82, 
Appearance  of  fracture,  silky. 
H.Ex.43 36 
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562  ENDURANCE  OP  ROTATING  SHAFTS. 

Steel. 

No.  5775. 

Annular  specimen  from  middle  of  endurance  shaft  No.  131. 
Tfc.  ^^x^^„    (  exterior,  V. 
Diameters,  J  interior/ ''.876. 
Sectional  area,  .184  square  incli. 
Gauged  length,  3'' 


Applied  iMidfl. 

In  gancod  length. 

Semarlcs. 

ToUl. 

Pereaiure 
inch. 

Set. 

Poundi. 
184 
920 
1,840 
2,760 
8.680 
4,600 
5.520 
6,440 
7,360 

7.5a 

7,728 
7,912 
8.096 
8.280 
8.464 
8.648 
8.8:{2 
9,016 
0.200 
9,384 
9.. "WW 
9,7.52 
9,936 

PoundM, 
1,000 
5.000 
10,000 
15,000 
20,000 
.      25,000 
30,000 
35,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,  (KM) 
49,000 
50,000 
51.000 
52, 000 
53,  (NN) 
54.000 

0. 

.0002 
.0006 
.0009 
.0012 
.0017 
.0020 

.0028 
.0029 
.0030 
.0032 
.0039 
.0048 
.0051 
.0065 
.0063 
.0102 
.0128 
.0149 
.0165 
.0180 
.0210 
.0260 

Jneh. 
0. 

IniUia  lodL 
ElMtio  limit. 

0. 

0. 

0. 

../ 

10. 120             R5.  (NK) 
12, 340             07. 070 

.0219 

Elongation  of  middle  inch  section,  ".27. 
Exterior  diametor  drawn  down  to  ".82. 
Appearance  of  fracture,  silky. 
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E]!n>URANCE   OF   ROTATING   SHAFTS. 

Stbbi^ 
No.  4735. 

Annulftr  specimen  from  middle  of  endorance  shaft  No.  132. 
Tfc.  ^^4.^^„    (  exterior,  1", 
Diameters,  J  interior,' ".876. 
Sectional  area,  .184  nqaare  inch. 
Gauged  length,  3''. 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

PersquAre 
In<Ai. 

Elongation. 

Set. 
0. 

Poundt. 

184 

920 

1,840 

3.680 

4,600 

5.520 

5,704 

5,888 

6,072 

6,256 

6,440 

6,624 

6.808 

6,992 

7,176 

7,360 

7,544 

7,728 

7,912 

8,096 

8,280 

8,464 

8.648 

8.832 

9,016 

9,200 

9,384 

9,568 

9,753 

9,936 

10,130 

10,304 

10.488 

10,672 

10,866 

11,040 

11,224 

11.408 

11,692 

11.776 

11.900 

12,849 

Paundt. 
1.000 
6,000 
10,000 
20.000 
25,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
53,000 
54,000 
56.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
66,000 
67,070 

Inch. 

0. 

.0001 
.0003 
.0010 
.0012 
.0017 
.0018 
.0019 
.0019 
.0020 
.0020 
.0021 
.0021 
.0022 
.0022 
.0023 
.0025 
.0028 
.0029 
.0031 
.0036 
.0041 
.0046 
.0060 
.0070 
.0091 
.0106 
.0117 
.0138 
.0165 
.0102 
.0280 
.0260 
.0300 
.WMO 
.0431 
.0460 
.0680 
.0619 
.0771 
.1002 

Initial  load. 
Teasile  ttrengtli. 

0. 

-.0001 

—  .0001 

0. 

.0005 

.0056 

Elongation  of  middle  inch  section,  *'JZ5. 
Appearance  of  fracture,  silky. 


Digitized  by  VjOOQIC 


564  ENDURANCE  OF  ROTATING  SHAFTS. 

Stebl. 
No.  4736. 

Annular  specimen  from  outer  end  of  endurance  shaft  'So.  132. 

rk{«^^4-^^  S  exterior,  1". 
Diameters,  j.^^ri^^'„  375 

Sectional  area,  .184  square  inch. 
Gauged  length,  3''. 


AppUe^  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Set. 

Pounds 

184 

920 

1,840 

3,680 

k     4,600 

51520 

6,440 

7,860 

7,5a 

7,728 

7,912 

8,096 

8,280 

8,464 

8,648 

8,832 

9,016 

9,200 

9,384 

9,568 

9,752 

9,936 

10,120 

10,304 

10,488 

10,672 

10,856 

11,040 

11,224 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,U00 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
58.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 

Inoh, 
0. 

.0002 
.0007 
.0012 
.0019 
.0022 
.0024 
.0029 
.0153 
.0199 
.0220 
.0241 
.0282 
.0293 
.0345 
.0381 
.0432 
.0489 
.0523 
.0608 
.0660 
.0701 
.0787 
.0901 
.1031 
.1172 
.1253 
.1500 

Insh. 
0. 

Initial  load. 
Tensile  strongtli. 

0. 

0. 

.0002 

-.0250 

.0450 

Elongation  of  middle  inch  section,  '\29. 
Appearance  of  fracture,  silky. 
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ENDURANCE  OF  BOTATINa  SHAFTS. 

No.  4746. 

Annnlgr  specimen  from  outer  end  of  endurance  shaft  No.  133. 
T\i^^^*.^^^   ( exterior.  1". 
^"™^^'«M  interior/ ".876. 
Sectional  area,  .184  square  incli. 
Gauged  length,  3'^ 


565 


In  ganged  length. 

Bemarks. 

Total. 

Per  square 

Elongation. 

Bet. 

Poundt. 
184 
920 
1,840 
8,680 
5,520 
6  704 
5,888 
6,072 
6,256 
6,440 
6,624 
6,808 
6,992 
7,176 
7,360 
7,544 
7,728 
7.912 
8,096 
7,360 
7,544 
7,728 
7,912 
8,096 
8,280 
8,464 
8;  648 
8.832 
9,016 
9.200 
9,384 
9.568 
9,752 
9,936 
10,120 
10,304 
10,488 
10,672 
11,182 

Poundt, 
1,000 
5,000 
10,000 
20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52.000 
53,000 
54,000 
56,000 
56,000 
57.000 
58,000 
60,770 

Inch. 

0. 

.0001 
.0006 
.0011 
.0019 
.0020 
.0020 
.0021 
.0021 
.0022 
.0023 
.0023 
.0024 
.0024 
.0025 
.0026 
.0027 
.0028 
.0029 
.0070 
.0106 
.0167 
.0206 
.0240 
.0263 
.0283- 
.0327 
.0365 
.0410 
.0460 
.0510 
.0560 
.0692 
.0673 
.0769 
.0850 
.0960 
.1098 

Ineh. 
0. 
0. 

IniUalload. 

0. 

0. 

RliHtfc  ^fraft;  load  fell. 

Tensile  strengtii. 

Elongation  of  middle  inch  section,  .26  square  inch. 
Appearance  of  fracture,  silky. 
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566  ENDURANCE   OF   ROTATIKO  fiHAFT& 

Smfiito 
Na  4746. 

Animlar  specimen  from  middle  of  length  of  endonmce  shaft  No.  133. 

T\i^^^^^^  S  exterior,  1".  ^ 

Diameters,  J. ^^^.^^^  375 

Sectional  ainea,  .184  square  inch. 
Ganged  length,  3^'. 


Applied  londs. 

In  gftuged  length. 

Benurln. 

ToUl. 

Pertqiure 

Set. 

P9undt. 
184 
020 
1,840 
8,680 
6,620 
6,704 
6,888 
6.072 
6.256 
6,440 
6,624 
6,806 
6,992 
7.176 
7,360 
7.544 
7.728 
7,912 
8,006 
8,380 
8,464 
8.648 
8,832 
9,016 
9.200 
0,384 
9,568 
>752 
9,936 
10,120 
10,304 
10,488 
10,672 
10,866 
11,040 
11.224 
16,860 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
31,000 
82,000 
38,000 
84,000 
86,000 
86.000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
62,000 
53,000 
64.006 
55,000 
66.000 
57,000 
58,000 
60,000 
60,000 
61.000 
91,630 

Inch, 

0. 

.0002 
.0007 
.0011 
.0020 
.0021 
.0021 
.0002 
.0022 
.0023 
.0028 
.0026 
.0028 
.0029 
.0029 
.0030 
.0031 
.0034 
.0089 
.0042 
.0060 
.0060 
.0070 
.0090 
.0107 
.0121 
.0140 
.0161 
.0202 
.0240 
.0273 
.0325 
.0360 
.0420 
.0630 
.0600 

Inch. 

0. 
0. 

IniiUlload. 

0. 

0. 

0. 

.0011 

.006^ 



Elongation  of  middle  inch  section^  ''•24. 
Appearance  of  fraotnrei  silky« 
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EHDUBANCE  OF  BOTlTINa  SHAFTS. 

Stesl. 

No.  4747. 

Annular  apecimen  from  outer  end  endurance  shaft  Ko.  134. 
T\i^^^4^^^  i  exterior,  V. 
^»*°^«*®'*'{  interior,' ".876. 
Sectional  area,  .184  square  incli. 
Gauged  length,  3^'. 
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Applied  londs. 

In  ganged  length. 

Remarks. 

Total. 

PerranaM 
inch. 

Elongation. 

Set. 

Pounds. 
184 
920 
1,840 
3,680 
5,620 
6,440 
6,624 
6.808 
6,992 
7,176 
7,360 
7,544 

7,728 

8,006 

8,280 

8,464 

8,648 

8,832 

9,016 

9,200 

9.384 

9.568 

9,752 

9,936 

10, 120 

10.304 

10,488 

10,672 

10.8S6 

11,040 

11,224 

11.246 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35.000 
36.000 
37.000 
88,000 
39,000 
40,000 
41,000 

42,0005 

44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
61,120 

Jnek. 

0. 
.0001 
.0004 
.0010 
.0019 
.0021 
.0021 
.0022 
.0022 
.0023 
.0024 
.0027 
.0031 
.0053 
.0146 
.0108 
.0219 
.0241 
.0279 
.0318 
.0953 
.0889 
.0420 
.0461 
.0511 
.0600 
.0675 
.0735 
.0877 
.0962 
.1100 
.1420 

JfMft. 

0. 
0. 

InitiallMd. 

Blaatio  limit 

Tensile  atrengih. 

0. 

0. 

.0163 

.0319 

Elongation  of  middle  inch  section,  ''.22. 
Appearance  of  fracture,  silky. 
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568  BimUHANCE  OF   ROTATma  SfiAFTS. 

Steel* 
No.  4748. 
Annular  specimen  from  middle  of  length  of  endurance  shaft  Ko.  134. 

Diameters,  {^ISl^S. 
Sectional  area,  .184  square  inch. 
Gauged  length,  3''. 


Applied  loads. 


TotaL 


Per  square 
inch. 


Elongation, 


In  ganged  length. 


Set. 


Remarks. 


Pound*. 
184 
920 
1.840 
8,660 
5,520 
6,440 
6,624 
6,808 
6.902 
7,176 
7.360 
7.544 
7,728 
7,912 
8,096 
8,280 
8,464 
8,648 
8,832 
9,016 
9,200 
9,884 
9,568 
9,752 
9,936 
10, 120 
10, 304 
10,488 
10, 672 
10,856 
11,040 
11,224 
11.408 
11,592 
11, 776 
11,890 


PaundM, 

1,000 
6,000 
10,000 
20.000 
80,000 
85,000 
86,000 
37.000 
88.000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60.000 
61,000 
62,000 
68,000 
64,000 
64,620 


Inch. 

0. 
.0002 
.0006 
.0011 
.0020 
.0023 
.0024 
.0027 
.0029 
.0030 
.0032 
.0037 
.0040 
.0047 
.0052 
.0069 
.0075 
.0087 
.0101 
.0119 
.0141 
.0162 
.0193 
.0209 
.0238 
.0264 
.0301 
.0346 
.0392 
.0455 
.0524 
.0611 
.0750 
.0894 
.1110 
.1880 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


Elastio  limit. 


.0008 


.0037 


.0104 


Tensile  strength. 


Elongation  of  middle  inch  section  *\22. 
Appearance  of  fracture,  silky. 


Digitized  by  VjOOQIC 


ENDURANCE   OP  BOTATING   SflAPTS.  669 

Gold  Bolled  Ibon. 
No.  4766. 

Annular  specimen  from  middle  of  length  of  endnrance  shaft  Na  138. 

Tfc.  ^^.  ^„  ( exterior,  1". 
Diameters,  I  j^^^^^',,  375 

Sectional  area,  .184  square  inch. 
Oauged  length,  3^'. 


Applied  loads. 

In  gani^ed  length. 

Kemarks. 

TotaL 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 
184 
920 
1.840 
8,680 
4,600 
5,520 
6.440 
7,860 
7,5a 
7,728 
7,912 
8,096 
8,280 
8,464 
8,648 
8,832 
9,016 
9,200 
9,384 
9,568 
9,752 
9,890 

Pounds. 
1,000 
6,000 
10,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
^,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
53,750 

Inch. 
0. 

.0002 
.0007 
.0012 
.0018 
.0020 
.0022 
.0030 
.0030 
.0031 
.0031 
.0033 
.0036 
.0038 
.0040 
.0041 
.0046 
.0050 
.0056 
.0060 
.0070 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.0001 

.0005 

.0017 

Elongation  of  middle  inch  section,  '^05. 

Appearance  of  fracture,  fibrous,  90  per  cent,  tine  granular,  10  per 
cent. 
The  granular  metal  fractured  first» 
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570  E2!n[>URANC£  OF   ROTATING   SHAFTS. 

OOLB  BOLLBB  ISON. 
No.  4766. 
Anniilar  specimen  from  outer  end  of  endurance  shaft  Ko.  US. 

Sectional  area,  .184  square  inch. 
Ganged  length,  S". 


Applied  kMMls. 

In  ganged  length. 

Bemarks. 

Total. 

PerMuian 

Elongation. 

Set. 

Pcmiulf. 

184 
920 
1.840 
8,680 
5,520 
6,440 
7.860 
8.280 
8,464 
8,648 
8,832 
0,016 
9,200 
9,384 
9,568 
9,762 
9,936 
10, 120 
10,804 
10,488 
10. 072 
10,856 
.11,040 
11,224 
11.408 
11,502 
11.776 
11,960 
12.144 
12,328 
12  512 
12,d96 
12,880 
13,064 
18,248 
13,432 
18.510 

Foimds, 

1,000 
5,000 
10,000 
20.000 
30,000 
85.000 
40,000 
.     45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58.000 
54.000 
55,000 
56,000 
57,000 
58,000 
69.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
73,420 

IfUh, 

0. 

.0002 
.0006 
.0011 
.0017 
.0029 
.0023 
.0028 
.0029 
.0029 
.0030 
.0030 
.0081 
.0031 
.0032 
.0032 
.0033 
.0035 
.0087 
.0039 
.0040 
.0041 
.0045 
.0050 
.0052 
,0060 
,0067 
,0070 
,0080 
,0097 
.0119 
,0141 
,0175 
.0189 
,0249 
,0830 

JfUh, 
0. 

Initial  lead. 
Tenaile  atrengtli. 

0. 

0. 
0. 

0. 

.0001 

.0009 

.0030 

.0130 

Elongation  of  middle  inch  section,  ^'.08. 
Appearance  of  fracture,  fibrous. 


Digitized  by  VjOOQIC 


£KDUBANC£  OP  ROTATING  SHAFTS.  671 

Gold  Rolled  Iron. 
Ko.  4767. 
Aiunilar  specimen  from  middle  of  length  of  endmaiifie  eksft  No.  139. 

Sectional  area,  .184  square  inch. 
Ganged  length,  3''. 


Applied  loMb. 

In  ganged  length. 

RemATks. 

ToUl. 

PerMuare 
inch. 

Set. 

184* 

920 

1,840 

8,680 

4,800 

6,620 

6,440 

7,880 

8,280 

8»200 

8^884 

9,666 

9,752 

8.936 

10,120 

10,804 

10,488 

10,672 

10,856 

11,040 

11,224 

11,620 

1,000 
6,000 
10,000 
20.000 
25,000 
80,000 
85,000 
40,000 
46,000 
50,000 
51,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
68,000 
80.000 
61,000 
68,610 

Inch. 

Ol 

.0002 
.0006 
.0012 
.0018 
.0020 
.0023 
.0028 
.0081 
.0036 
.0087 
.0088 
.0040 
.0041 
.0046 
.0050 
.0052 
.0067 
.0062 
.0070 
.0084 

Jnek. 
Ol 

Initial  iMd. 

0. 

0. 

0. 

.0001 
.0002 

.0010 

.0080 

Elongation  of  middle  inch  section,  '^07. 
Appearance  of  fracture,  fibrous;  trace  of  granulation. 


Digitized  by  VjOOQIC 


572  ENDURANCE   OP   ROTATING   SHAFTS. 

Cold  Bolled  Irov. 
No.  4768. 

Annnlar  specimen  from  oater  end  of  endurance  shaft  No.  139. 

Tv^„^^^^^«  (  exterior,  1". 
^^*^^^^»' 1  interior,  ".875. 
Sectional  area,  .184  square  inch. 
Ganged  length,  3". 


AppUed  loAdi. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Pounda. 
184 
920 
1,840 
3,680 
4,600 
5,520 
6,440 
7,360 
8.280 
9,200 
9,384 
9,568 
9,752 
9,936 
10,120 
10,304 
10,488 
10,672 
10,856 
11,040 
11,224 
11,408 
11,592 
11,776 
11,960 
12. 144 
12,328 
12,512 
12,096 
12,880 
18,820 

Pounds. 
1.000 
5,000 
10,000 
20,000 
25,000 
30,000 
36.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,390 

Inch. 

0. 

.0001 
.0006 
.0012 
.0018 
.0020 
.0023 
.0028 
.0031 
.0086 
.0038 
.0039 
.0040 
.0041 
.0044 
.0049 
.0051 
.0053 
.0066 
.0060 
.0060 
.0072 
.0085 
.0095 
.0104 
.0121 
.0149 
.0175 
.0210 
.0262 

Inch. 
0. 

Initialload. 
Tensile  strength. 

0. 

0. 

.0001 

.0008 

.0020 

.0060 

.0212 

Elongation  of  middle  inch  section,  ''.09. 
Appearance  of  fracture,  fibrous. 


Digitized  by  VjOOQIC 


endurance  of  rotating  shafts.  "  573 

Cold  Rolled  Iron. 
No.  4769. 
ATmnlar  specimen  from  middle  of  length  of  endurance  shaft  No.  142, 

Sectional  area,  .184  square  inch. 
Gkkuged  length,  3^^ 


In  ganged  length. 

Keinarks. 

Totel. 

Per  Mnjure 

Elongation. 

Sot. 

Poundt. 
184 
920 
1,840 
2,760 
3,680 
4,600 
6.520 
6,704 
6,888 
6,072 
6,266 
6,870 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
81,000 
82,000 
83,000 
84,000 
84,620 

Inch. 

0. 

.0002 
.0000 
.0014 
.0021 
.0030 
.0045 
.0050 
.0056 
.0064 
.0074 

Inch. 
0. 

Initial  load. 
Tensile  strengtZi. 

0. 

0. 

.0011 

Elongation  of  middle  inch  section, 
Apx>earance  of  fracture,  fibrous. 


.03. 


Cold  Bolled  Iron. 

No.  4770. 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  143 
rk;««»^4.^««  (  exterior,  1".' 
^^*°^^^^»' J  interior,' -876. 
Sectional  area,  .184  square  inch. 
Gauged  length,  3'^ 


Applied  loads. 

In  ganged  length. 

Remarke. 

Total. 

Peraquare 
inch. 

Elongation. 

Set. 

Jneh. 
0. 

Found*. 
184 
820 
1,840 
8,680 
6,620 
6,440 
7,860 
13,810 

Poundi. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
60,620 

Inch. 

0. 
.0002 
.0007 
.0011 
.0018 
.0020 
.0031 

Initial  load. 
Tensile  strength. 

-.0001 

Elongation  of  middle  inch  section,  'MO. 

Appearance  of  fracture,  fibrous. 

Under  43,000  pounds  per  square  inch  one  end  of  specimen  opened 
along  a  longitudinal  seam  in  the  metal. 

Ring  driven  over  specimen  closing  longitudinal  seam  and  test  re- 
sumed. 
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574  ENDURANCE   OF    ROTATING   SHAFTS. 

OOLD  BOLLEB  IfiON. 

m.  4771. 

Annular  specimen  from  middle  of  length  of  endnranoe  shaft  Nb;  143. 
Tki^.^^4^^^  i  exterior,  1". 
^^^'^^^^^M  interior, '^875. 
Sectional  area,  .184  square  inch. 
Gauged  length,  3'^ 


Applied  loftdt. 

In  gaugedlength. 

Remarks. 

Totia. 

Peraaoare 

EloDgiitioii. 

Set. 

Pounda. 

184 

920 

1,840 

2,760 

8,680 

4,600 

5,520 

6,440 

6,624 

6,808 

6,992 

7,176 

10,620 

P&ynda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
30,000 
57,720 

Inch, 
0. 

.0004 
.0008 
.0010 
.0013 
.0018 
.0020 
.0022 
.0023 
.0026 

•   .0026 
.0026 

Inch. 
0. 

Initialioad. 
Tenaile  straDfirth. 

0. 

.0001 

Elongation  of  middle  inch  section,  ''.06. 
Appearance  of  fracture,  fibrous. 

Opened  a  longitudinal  seam  under  40,000  pounds  per  square  inch. 
Bing  driven  on  specimen  over  threaded  end  dosing  up  seam,  and  test 
resumed* 


Digitized  by  VjOOQIC 


ENDURANCE   OF  BOTATING  SHAFTS. 

Gold  Roxxed  Ibon. 

Ho.  4772. 

Annular  specimen  from  enter  end  of  endurance  shaft  No.  143. 

Diameters,  {f^Si';'l75. 
Sectional  area,  .184  square  inch. 
Oauged  lengthy  Z". 


575 


AppUed  loads. 

In  gMiged  length. 

Bemwks. 

Totftl. 

^•ysr* 

EloDgaiion. 

Set. 

Potmdf. 

184 

020 

1,840 

2,700 

3,000 

4,800 

6.520 

0,440 

7,300 

8;280 

8,404 

8,848 

8,832 

0,010 

0,200 

0,884 

0,588 

0,762 

0.030 

10,120 

10,804 

10,488 

10,072 

10,860 

11,040 

11,224 

11,408 

11,602 

11,770 

11,000 

13,240 

PoiMMlf. 
1.000 

6.000 
10.000 
15,000 
20.000 
25,000 
30,000 
36,000 
40.000 
46,000 
40,000 
47,000 
48.000 
48,000 
60,000 
51,000 
62,000 
68,000 
64,000 
56,000 
68,000 
67.000 
68.000 
60,000 
00.000 
01.000 
02,000 
83.000 
04,000 
05,000 
71,000 

0. 

.0002 
.0008 
.0010 
.0012 
.0018 
.0020 
.0023 
.0020 
.0031 
.0032 
.0032 
.0034 
.0038 
.0038 
.0041 
.0043 
.0046 
.0050 
.0053 
.0060 
.0003 
0070 
.0075 
.0084 
:0000 
.0110 
.0132 
.0148 
.0183 

InOi, 
0. 

Initial  l<Md. 
TensHe  strengUi. 

a 

.0001 

.0004 

.0010 

.0044 

.0110 

Elongation  of  middle  Inch  sections,  'MO. 
Appearance  of  fractore,  flbrons 
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578  ENDURANCE   OP   ROTATING   SHAFTS. 

OOLD  BOLLED  IRON. 
No.  4775. 
Annular  specimen  fix>m  middle  of  length  of  endurance  ahaffc  Ko.  146. 

Sectional  area,  .184  square  inch. 
Gauged  length,  S'\ 


In  ganged  length.  ^ 

Bemarki. 

TotftL 

Persaoftre 
ineki. 

Xlongmtion. 

Set. 

PovndM. 
184 
920 
1,840 
2,760 
3,680 
4,600 
5.520 
6,440 
7,360 
7,544 
7,728 
7,912 
8,096 
8,280 
8,464 
8,648 
8,832 
9,016 
9,200 
9,384 
9,568 
9,752 
9,936 
10,120 
10,304 

Pound*. 
1,000 
5,000 
10,090 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 

Inch. 

0. 

.0002 
.0007 
.0010 
.0912 
.0017 
.0020 
.0023 
.0029 
.0030 
.0081 
.0032 
.0034 
.0038 
.0040 
.0042 
.0044 
.0048 
.0051 
.0057 
.0062 
.0069 
.0080 
.0099 

Inch. 
0. 

Initial  loud. 
Tensfle  ttrengtli. 

0. 

0. 

.0002 

.0009 

.0019 

.0059 

Elongation  of  middle  inch  section, 
Appearance  of  fracture,  fibrous. 


'.05. 


Digitized  by  VjOOQIC 


endurance  op  rotating  shafts. 

Gold  Eolled  Iron. 

STo.  4776. 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  146. 
DiametersJ?^*^^^^^'.^':-. 


579 


^'  X  interior,  ".876. 
Sectional  area,  .184  square  inch. 
Gauged  length,  3". 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  square 

Elongation. 

Set 

Pounds. 
184 
920 
1,840 
2,760 
3.680 
4,600 
5.520 
6,440 
7,360 
8,280 
9,200 
9,384 
9,568 
9,752 
9,936 
10, 120 
10,  S04 
10,488 
10,672 
10,856 
11. 040 
11,224 
11,408 
11,592 
11,776 
11,960 
12,144 
12,300 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
05,000 
66,000 
60,850 

Inch, 

0. 

.0002 
.0006 
.0009 
.0011 
.0014 
.W19 
.0022 
.0025 
.0030 
.0034 
.0036 
.0038 
.0040 
.0042 
.0045 
.0050 
.0054 
.0060 
.0065 

Inch. 
0. 

Initial  load. 

0. 

0. 

.0010 

.0080 
.0090 

.  et  i.'i 

.0140 
.0180 
.0209 
.0290 

.0040 







.0104 

Tensile  strength. 

1 

Elongation  of  middle  inch  section,  ^^07. 
Appearance  of  fracture^  fibrous. 
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580 


ENDURANCE  OF  ROTATING  SHAFTS. 

Cold  Eollbd  Iron. 
No.  4777. 


Annular  specimen  from  middle  of  length  of  endorance  shaft  Ko.  147. 

■n;o«.^4^««o  5  exterior,  1". 

^^*°^^*^^«'linterior/'.876. 

Sectional  area,  .184  square  inch. 

Gauged  length,  3'^ 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Periqaare 
inch. 

Elongatien. 

Set. 

Pounds. 
184 
920 
1,840 
2,760 
8.680 
4,600 
6,520 
6,440 
7,360 
8,280 
8,464 
8,648 
8,832 
9,016 
9,200 
9,384 
9,568 
9,752 
9,036 
10,120 
10,304 
10,488 
10.672 
10,8.«i6 
11,040 
11,224 
11,408 
11,592 
11,776 
11,960 
12,040 

1,000 
5,000 
10,600 
15,000 
20.000 
26,000 
30,000 
86,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,060 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
65,480 

Inch, 

0. 

.0601 
.0068 
.0606 
.0009 
.0013 
.0018 
.0022 
.0027 
.0031 
.0033 
.0036 
.0088 
.0040 
.0048 
.0048 
.0061 
.0053 
.0060 
.0066 
.0072 
.0082 
.0009 
.0109 
.0130 
.0151 
.0206 
.0246 
.0826 
.0382 

Inch. 
0. 

Initial  load. 
Tensile  strengtlu 

0. 

0. 

0. 

.0010 

.0029 

.0088 

.0339 

Elongation  of  middle  inch  section,  'MO. 
Appearance  of  fracture^  flbrous. 


Digitized  by  VjOOQIC 


ENDURANCE  OF  ftOTATING  SHAFTS. 
OOLD  BOLLED  IbON. 

No.  4778. 

Ammlar  speoimen  from  outer  end  of  endnranoe  shaft  No.  147, 
rw-  ^^x^^„  (  exterior,  1". 
^^°^^*®^«'i  interior/ ^875. 
Sectional  ai^  .184  square  inch. 
Oanged  lengthy  S". 


581 


Applied  loads. 

la  ganged  length. 

Bemarka. 

Totol. 

Persouare 

Set. 

Pound*. 
184 
920 
1,840 
2,760 
8,680 
4.600 
6,520 

7,860 

8,280 

9,200 

9,384 

9,568 

9,758 

9,936 

10,120 

10,304 

10,488 

10,6/2 

10,866 

11,040 

11,224 

11,408 

11.502 

11.776 

11.060 

12,144 

12,828 

12,512 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66.000 
67,000 
68,000 

Inch. 

0. 

.0002 
.0006 
.0008 
.0010 
.0018 
.0017 
.0020 
.0023 
.0027 
.OOdl 
.U032 
.0083 
.0033 
.0034 
.0036 
.0038 
.0040 
.0048 
.0049 
.0052 
.0058 
.0072 
.0092 
.0120 
.0150 
.0183 
.0250 
.0410 

Ineh. 
0. 

0. 

0. 

.0001 

.0003 

.0017 

f.... 

.0107 

Elongation  of  middle  inch  section,  'M)8. 
Appearance  of  fractorei  fibrous. 
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582 


endurance  op  rotating  shafts. 

Cold  Bolled  Iron. 

No.  4779. 


Annular  specimen  from  middle  of  length  of  endurance  shaft  Ko.  148. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3'^ 


In  ganged  length. 

Bemarka. 

Total. 

Per  M  nan 

inch. 

Klongation. 

Set. 

Pmtndi. 

184 

920 

1,840 

2.760 

8,680 

4,600 

5,529 

6,440 

7,360 

8,280 

8,461 

8,648 

8,832 

9,016 

9,200 

9,884 

9,568 

9,752 

9,036 

10,120 

10.304 

10.488 

10,672 

10,856 

11,040 

11.224 

PoundM. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
85,600 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,000 

Inch. 

0. 

.0002 
.0005 
.0008 
.0010 
.0015 
.0019 
.0023 
.0029 
.0034 
.0036 
.0038 
.0040 
.0044 
.0051 
.0058 
.0068 
.0074 
.0089 
.0108 
.0126 
.0152 
.0189 
.0260 
.0274 
.0440 

Inch. 
0, 

Initial  load. 
Tenafle  atrengih. 

0. 

0. 

.0001 
.0008 

.0017 

.0068 

.0231 

Elongation  of  middle  inch  section, 
Appearance  of  fracturci  fibrous. 
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endurance  op  rotating  shapta 
Gold  Bolled  Iron. 
Ko.  4780. 
Annnlar  specimen  from  outer  end  of  endurance  shaft  No.  148. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3''. 
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Applied  loads. 

In  gaaged  lengtlu 

Bemarlu. 

Tolal. 

Per  square 
in^. 

EloDgatios. 

Set. 

Poundi. 

184 

920 

1,840 

2,760 

3,680 

4.600 

6,520 

6,440 

7,860 

8,'280 

9,200 

9,884 

9,568 

9,752 

9,966 

10,120 

10,304 

10,488 

10,672 

10,856 

11,040 

11,224 

11,408 

11,602 

11,776 

Poundi. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85.000 
40,000 
45,000 
60,000 
61,000 
52,000 
63,000 
§4,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63.000 

64,000 

Inch. 

0- 

.0002 
.0006 
.0008 
.0010 
.0013 
.0017 
.0020 
.0023 
.0030 
.0037 
.0039 
.0041 
.0043 
.0049 
.0057 
.0066 
.0075 
.0089 
.0101 
.0123 
.0166 
.0228 
.0280 
C       .0390 
\       .0610 

0. 

Initialload. 

j  Tensile  atrengtli. 

0. 

0. 

.0004 

.0020 

.0061 

Elongation  of  middle  inch  section,  ^M0« 
Appearance  of  fracture,  fibrous. 
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£in>UBANC£  OF  BOTATINO  SHAFTS. 
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CHAIN  CABLE. 


SHACKLES  AND  SWIVELS. 
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CHAIN  CABLE. 
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CHAIN   CABLE. 
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CHAIN   CABLE.  591 

DETAILS  OF  STRETCH  UNDER  STRESS  OF  CHAIN  TEST  NO,  5551. 


Applied 

Slongatloii. 

Remarki. 

iSSda. 

Total. 

SaoeeuiTo. 

FcundM. 

IneKeM. 

JneAef. 

10,000 

0. 

0. 

Initial  loAd. 

20,000 

.10 

.10 

30,000 

.18 

.06 

40,000 

.20 

.08 

60,000 

.33 

.07 

eo,ooo 

.80 

.06 

70,000 

.48 

.00 

80,000 

.63 

.16 

90,000 

.83 

.20 

100,000 

1.16 

.38 

110,000 

1.64 

.88 

120,000 

2.00 

.46 

Snapping  ■onadi. 

180,000 

2.52 

.52 

140,000 

8.14 

.62 

150,000 

8.80 

.66 

100,000 

4.00 

.80 

170,000 

6.60 

.90 

180,000 

6.00 

1.10 

190,000 

7.96 

L36 

190,600 

0.16 

L19 

Digitized  by  VjOOQIC 


592 


CHAIN  CABLE. 
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CHAIN  CABLE. 
TESTS  OF  SHACKLES  AND  SWIVELS, 
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No.  of 
test. 

DMcription. 

Tensile 
strengtii 

Fractured. 

5700 
5701 

5600 

6766 
6756 
5757 
5752 
5753 
5754 
5698 

6697 
6750 
6751 
6621 

6642 

6543 
6654 

6675 
6534 

6578 
5696 
6702 

6747 
6748 
5749 
6603 
6694 
6741 
6742 

6743 
6744 
5745 
6746 
5606 
5520 
5535 
5536 
6640 
6541 

5663 

6674 
6471 
6583 

6672 

5472 
5478 

6479 

H"  liffht  ship  shaokle. . . 

Pounda. 
81.800 
90,380 

82,100 

86,800 
97,600 
96,800 
125,480 
116,980 
115,740 
100,050 

122,800 
154,620 
149,900 
152,100 

171,660 

166,200 
246,200 

167,100 
237,960 

191,200 
212,100 
192,900 

180,200 
254,600 
267,680 
165,900 
173, 100 
273,700 
277,100 

272,300 
277,150 
208,600 
290,300 
224,000 
181, 100 
181, 400 
184,080 
149,100 
161.060 

260,600 
106,300 
193,400 
283,100 

274,200 

243,600 
308.200 

207,800 

Across  eye.    Fibrous. 

Across  eye,  with  iibrous  appearaoce.    Opposite 
side  fhictnred  back  of  eye.    Granular. 

Both  parts  back  of  the  eyes.    Fibrous,  iu  part 
granular. 

Pulled  tongue  out  of  eye. 
Do. 
Do. 

Bale  of  shackle. 
Do. 
Do. 

Both  parts  back  of  the  eyes.    Fibrous,  in  part 
granular. 

One  part  back  of  eye.  Fibrous,  slightly  granular. 

Tongue. 

Bale  of  shackle. 

Ii"  studded  link  next  shackle.     Shackle  not 
fractured. 

Eye  across  pin  hole  for  securing  tongue  in  posi- 
tion. 
Do. 

2"  studded  Unk  next  shackle.    Shackle  not  frac- 
tured. 

Endacrosa  |" pin  hole.  Fibrous,  in  pnrt  granular. 

Studded  link  next  the  shackle.     Shackle  not 
fractured. 

Across  eye,  which  had  ^  round  key.    Fibrous. 
Both  parte  back  of  eyes.  Fibrous,  m  part  granu- 
lar. 
Tongue.    Granular. 
Bale  of  shackle. 
Do. 

Across  one  eye.  Fibrous,  with  granular  streaks. 

Bale  of  shackle. 

Key  fractured,  after  whloh  tongue  draw  out  of 

eyes  of  shackle. 
Sheared  tongue. 
Bale  of  shackle. 
Do. 
Do. 

Pulled  head  off  stem  of  swivel. 

Eye  of  the  stem  at  the  side.    Fibrous. 
Do. 

Pulled  head  off  stem  of  swivel. 

Stem  at  inner  end  of  eye  at  shoulder.    Fibrous, 
with  granular  streak. 

2"studdedllnknextswlvel.  Swivel  notfractured. 

Polled  head  off  stem  of  swivel. 

Neck  of  the  stem  of  swivel.    Fibrous. 

Studded  link  2".2   diameter  next  the   swivel. 
Swivel  not  firaotured. 

Hale  part  across  the  eye.  Fibrous,  slightly  granu- 
lar. 

Neck  of  the  stem  of  swivel.    Fibrous. 

Pulled  off  head  of  stem.    Fibrous  90  per  cent> 
granular  10  per  cent. 

BiOe  of  socket  at  the  weld,  foUowing  the  scArf. 

U"  Ught  ship  shsfiklo. . . 
do 

do 

do 

lA"  Ught  ship  shackle. . 
do 

do 

.     ..do 

li'Mieht  ship  shackle... 

do                   

\\"  shackle 

Shackle            

do 

1|"  shackle      

do 

1|"  shackle 

2"  shackle 

2"  light  ship  shackle... 

do 

do 

do 

2J"  huoy  shackle 

do 

......do 

do 

...do   

7;^!'  lijEht  ship  shackle  . . 

do 

do 

14"  swivel 

....    do 

do 

Swivel    

do 

1|"  swivel   

do 

IJ"  swivel 

do 

2"  swivel 

....do 

Swivel 

H.Ex.43 38 
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BOTTOM  CASTINGS  FOR  IRON  BUOYS. 
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Ko.  5736. 
Bottom  OASTiNa  with  Adjustablb  Shacexb. 

Under  169,200  pounds  tension  the  rim  of  the  casting,  on  opposite 
sides  and  under  the  two  parts  of  the  wrought-iron  yoke,  began  to  frac- 
ture. 

There  were  successive  reports  of  fracturing  cast  iron  under  loads  of 
175,900  pounds,  188,000  pounds,  and  210,000  pounds,  and  pieces  were 
detached  fix)m  each  side  of  the  casting,  the  lines  of  fracture  extending 
through  five  rivet  holes  each. 

At  213,000  pounds  tension  one  part  of  the  ^vrought-iron  yoke  frac- 
tured, disabling  the  attachment  provided  to  secure  the  casting  to  the 
testing  machine. 

The  shackle  remained  intact  at  the  end  of  the  test. 


No.  5737. 

Bottom  Casting  with  Adjustable  Eye  fob  Fibst-Class  Buoy. 

Tensile  strength,  129,900  pounds. 

Fractured  the  wrought-iron  eye,  tearing  out  the  metal  in  front  of  the 
2"  X  2^'  squai'e  pin  hole. 
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WIRE  ROPE. 


Samples  of  rope  famished  for  the  elevator  of  the  Waahiugton  Monuiuent. 
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Ko.  5487. 

Ends  of  rope  secured  in  cast-iron  conical-shaped  sockets,  by  means* 
of  wedges. 
Length  between  sockets,  8'  IJ". 
Diameter  of  roi)e,  1^". 
Six  strands  with  hemp  core. 
Tensile  strength,  123,100  pounds. 
Fractured  wires  at  face  of  socket. 


No.  5488. 

Ends  of  rope  secured  in  cast-iron  sockets,  in  same  manner  as  No. 
5487. 
Length  between  sockets,  8'  1^". 
Diameter  of  rope,  IJ". 
Six  strands  with  hemp  core. 
Tensile  strength,  121,400  pounds. 
Fractured  wires  at  face  of  socket. 


No.  5522. 

Total  length,  8'  10". 
Diameter  of  rope,  1  J''. 

Six  strands,  of  nineteen  wires  each,  with  hemp  core. 
Secured  in  testing  machine  by  clamping  between  cast-iron  dies  18" 
long,  grooved  to  fit  the  wire  strands. 
Tensile  strength,  125,100  pounds. 
Fractured  two  wire  strands  2  feet  from  face  of  cast-iron  dies. 
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WIRE   ROPE. 


No.  6523. 
Total  length,  8'  10''. 
Diameter  of  rope,  H'\ 

Six  strands  of  nineteen  wires  each,  with  hemp  core. 
Seenred  in  testing  machine  with  same  dies  as  No.  5522. 
Tensile  strength,  123,500  pounds. 
Fractured  two  wire  strands  from  2'*  to  3"  from  face  of  cast-iron  dies. 


No.  5644. 
Methods  of  securing  ends  for  testing. 


Diameter  of  rope,  1}''. 

Six  strands  with  hemp  core. 

Tensile  strength^  130,600  pounds. 

Fractured  at  inside  face  of  second  clamp. 
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NICKEL    STEEL   WIRE. 
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TENSILE   STRENGTH   OF  NICKEL   STJCEL    WIRE   MANUFACTURED   BY 
CARNEGIE,  PHIFPS  f  CO.,  LIMITED,  PITTSBURG,  PA. 

No.  564a 
Diameter,  ".245. 

Sectional  area,  .0471  square  inch. 
Gauged  length,  10'^ 
Specimen  straightened  in  rolls  from  a  coil. 


AppU«d  loads. 

'iS'S^ 

Snoeessive 
etongation 
per  inch. 

• 
Permanent 
aet. 

Soocesaive 

set. 

Bemarks. 

Total. 

Per  M  owe 
inoL. 

Pounds. 

285 

471 

706 

942 

1,177 

1,413 

1,648 

1,884 

2,119 

2,356 

2,590 

2,826 

3.061 

3.297 

3.682 

3.768 

3,944 

Pounds. 

5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
56.000 
60,000 
65.000 
70,000 
75,000 
80,000 
83,740 

Inch. 

0. 

.00015 
.00038 
.00058 
.00074 
.00003 
.00113 
.00129 
.00180 
.00278 
.00651 
.019 
.028 
.039 
.054 
.085 

Inch. 
0. 

.00016 

.00023 

.00020 

.00016 

.00019 

.00020 

.00016 

.0U051 

.00003 

.00378 

.01248 

.009 

.011 

.015 

.081 

Ifich. 
0. 

Inch. 
0. 

Initial  load. 

E— 30,610,000. 

EluHtie  limit. 

.00039 

Teoaile  strength. 

.00480 

Gtnerdl  Bumnutry. 

Tensile  strength  per  square  inoh  of  original  section poonds..    83,740 

Elastic  limit  per  BGuare  inch  of  original  section do...    40.000 

Elongation  per  inon  after  rupture inch..        .120 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00129 

Redaction  in  diameter  at  point  of  rapture do...       .075 

Beduotion in  area  alter  rupture,  per  cent  of  original  section 51.8 

Position  of  rupture 1|"  outside  the  gauged  section 

Character  of  hroken  surface,  silky.    Cracks  along  surface  in  the  Tidnity  of  fracture  m  two  lines  on 
opposite  sidas  of  the  wire  when  thin  fins  had  been  zoUad  down* 
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NATDRAL  STONES. 


The  stones  tested  hot  were  slowly  heated  in  a  sheet-iron  mnffle  by  means  of  ffus 
homers.    They  were  taken  from  the  muffle  and  immediately  tested  in  the  open  air. 
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Gape  Ann  Obanitb. 
No.  6676. 

• 12" 


Not  heated. 

Sectional  area,  24.06  sqaare  inches. 

Ultiniate  strength,  417,300  pounds =17,340  pounds  jier  square  inch. 


Gaps  Ann  Gbanite. 
No.  6773. 


Temperature,  about  720°  Fahr. 

Sectional  are«i,  24  square  inches. 

Ultimate  strength,  276,200  pounds=ll,467  pounds  per  square  inch. 


QuiNOT  Gbanitb. 
No.  6777. 


Temperature,  about  440^  Fahr. 

Sectional  area,  24  square  inches. 

Snapping  sounds  were  heard  at  243,000  pounds  compression. 

intimate  strength,  390,900  x>ound8s=16,287  x>ounds  per  square  inch. 

Pyramidal  fracture. 
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NATURAL    ST0NE8. 

MoNSON  Slate. 
No.  6776. 

12" 


Temperature,  abont  440^  Fahr. 

Sectional  area,  24  square  inches. 

Ultimate  strength,  232,000  pound8=9,667  poands  per  sqnare  inch. 

Laminated  fracture  following  the  planes  of  natural  cleavage  of  the 
stone. 

When  taken  out  of  the  muffle  and  placed  on  a  sheet  of  asbestus  board 
pre]>aratory  to  adjustment  in  the  testing  machine,  being  exposed  at  the 
time  to  an  atmospheric  temperature  of  95^  Fahr.,  two  longitudinal 
cracks  opened,  one  from  each  end  of  the  specimen. 

The  cracks  extended  into  the  stone  from  3  to  4  inches  each. 


Ohio  Sandstone. 
No.  6778. 


Temperature,  about  435^  Fahr. 

Sectional  area,  24  square  inches. 

Snapping  sounds  under  181,000  pounds  compression. 

Ultimate  strength,  183,900  pound8=7,663  pounds  per  square  inch. 

Pyramidal  fracture. 


Vermont  Marble. 

No.  5779. 
L «"      »it 

t 

\ 

^1 

f 

ft 

1 

Temperature,  about  436o  Fahr. 

Sectional  area,  24  square  inches. 

Ultimate  strength,  320,900  pounds=13,271  i>ounds  per  sqnare  inch. 

Explosive  fracture  under  the  maximum  load. 
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NATURAL    STONES. 
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COMPRESSION  OF  LIMESTONE  CUBES  FROM  KELLY  ISLAND y  LAKE  ERIE, 
AND  USED  IN  THE  CONSTRUCTION  OF  800- FOOT  LOCK  AT  SAULT  STE. 
MARIE,  MICH. 


Compressed  surfaces  faced  with  plaster  of  Paris. 


No.  of 
test. 


5663 
56G4 
5665 
5666 
5667 
5668 
5660 
5670 
5671 


Marks. 


0 

1 
3 
4 
6 
17 
22 
27 
30 


DimensionB. 


Height. 


Inehe§. 
2.98 
2.99 
2.98 
2.95 
3.00 
2.98 
2.97 
3.00 
2.98 


Compre^iied  anr 
face. 


Inehsa. 

Inehet. 

2.98 

2.98 

2.99 

2.99 

2.98 

2.96 

8.00 

2.98 

2.97 

2.97 

2.98 

2.98 

2.96 

2.99 

2.98 

2.98 

2.98 

2.99 

I 


Sectional 


First  crack, 


Sq.  inehM. 
8.88 
8.94 
8.88 
8.94 
8.P2 
8.88 
8.85 
8.88 
8.91 


Pounds. 
105,  HOO 
115,280 
112,400 
58,000 
89.000 
111,260 
111,590 
117,200 
128,200 


Ultimate  strength. 


Total. 


Pounds. 
105, 800 
115, 280 
112,490 
74, 100 
06,900 
111,260 
111,590 
117.200 
129,300 


incn 


Pounds. 
11, 910 
12,890 
12, 670 
8,290 
10.980 
12,530 
12, 610 
13,200 
14,500 


Pyramidal  fractures. 
H.  Ex.  43 39 
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COBDAGB. 


CORDAGE. 

MANILii   AND  BUSSIAN    HeMP  FROM  WATERTXIBT   ABSBNAL  (SAM- 
PLES OP    OLD  ROPE). 

Prepared  for  testing  by  splicing  eyes  in  ends  and  wetting  the  splices 
before  testing. 


No.  of 

iMt. 

Kind  of  rope. 

Harks. 

Circnm- 
ference. 

Number  of 
strands. 

Yams  per 
strand. 

Lay  one 
torn  in 
inches. 

Length. 

5881 
6682 
5683 
5684 

llfATlll* ,.. 

B 
A 
D 
C 

Inchei. 

8 
8 
8 
3 

68 
128 
89 
88 

i 

FeH. 
6 

....do 

Ruasian  hemp 

....do 

No.  of 
teat. 

Tensile 
strength. 

Fractured. 

5681 
5682 
5688 
6684 

Pound*. 
11,850 
18,180 
18,620 
10,820 

1  strftnd  at  end  of  splioe. 

Do. 

2  stxwids  at  end  of  splioe. 

1  strand  at  middle  of  length. 
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COIIPSEBSIOH  OF  SUBBES  BVITES8. 


Buffers  branded: 
FaUs,  Mass." 


"Newton  Rubber  Co.    Factory,  Newton  Upper 


No,  5769. 


Weight,  10  pounds  7^  ounces. 


^sr 

Hdfhi. 

Total  oom- 
prMSion. 

SaccMsire 

compres- 

siozi. 

PennaneDt 
Bet. 

Middle 
diam«t«r. 

FmmmEs. 
0 

200 

400 

000 

800 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

18.000 

16,000 

14,000 

12,000 

10,000 

8,000 

6.00 
5.80 
6.88 
6.75 
5.70 
5.64 
5.29 
4.90 
4.54 
4.24 
4.00 
8.78 
8.56 
8.38 
8.24 
8.07 
8.00 
2.92 
2.88 
2.76 
2.70 
2.64 
2.60 
2.55 
2.51 
2.63 
2.58 
2.63 
2.72 
2.84 
3.02 
3.38 
4.08 
6.00 
6.88 

JneKst. 
0. 
.11 
.17 
.25 
.30 
.36 
.71 
LIO 
L46 
L76 
2.00 
2.22 
2.45 
2.62 
2.76 
2.98 
8.00 
8.08 
3.17 
8.24 
3.80 
8.36 
8.40 
8.45 
8.49 
8.47 
3.42 
8.37 
3.28 
8.10 
2.98 
2.62 
L92 
LOO 

Inch. 
0. 
.11 
.00 

Inch. 
0. 

InehM. 
6.00 
6.04 
6.07 
6.12 
6.16 
B.18 
6.48 
6.70 
6.99 
7.25 
7.47 
7.68 
7.94 
8.15 
8.32 
8.54 
8.66 
8.76 
8.89 
8.09 
9.10 
9.18 
9.27 
9.36 
9.45 

.08 

.05 

.06 

.35 

.39 

.36 

.30 

.24 

.22 

.23 

.17 

.14 

.17 

.07 

.08 

.09 

.07 

.06 

.06 

.04 

.05 

.04 

-.02 

-.05 

—.05 

^09 

-.12 

-.18 

—.86 

-.70 

-.92 

.07 

6.12 
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614  RUBBER   BUFFERS. 

So.  5770. 
Weight,  10  ponnds  0}  ounces. 


ApHlied 
lottds. 

Height. 

Total  com- 

piTMMiOIl. 

SaooeMive 
sioii. 

Perniineiit 
•et. 

Middle 
diameter. 

Pound*. 
0 

200 

400 

600 

80D 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

14.000 

16.000 

18,000 

20,600 

Inehen, 
6.00 
5.91 
6.88 
5.81 
5.76 
5.69 
5.36 
4.99 
4.65 
4.34 
4.10 
3.8/ 
8.68 
8.50 
3.34 
8.22 
8.11 
2.93 
2.80 
2.68 
2.58 
6.96 

Imheg. 

0 

.06 

.12 

.19 

.24 

.31 

.64 

1.01 

1.35 

1.66 

1.90 

2.13 

2.32 

2.50 

2.66 

2.78 

2.89 

3.07 

8.20 

8.32 

8.42 

Ineh 
0 
.00 
.U) 
.W 
.05 
.07 
.33 
.37 
.84 
.31 
.24 
.2:1 
.19 
.28 
.16 
.12 
.11 
.18 
.18 
.12 
.10 

Ineh. 
0 

6.00 
0.04 
0.08 
6.12 
6.16 
6.19 
6.41 
6.68 
6.94 
7.20 
7.43 
7.65 
7.86 
8.05 
8.21 
8.38 
8.53 
8.T7 
8.98 
9.18 
9.35 
6.12 

.05 
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PBIYiiTE  TE8TB. 


TESTS  MADE  FOB  PRIVATE  PARTIES  DURING  THE  FISCAL  TEAR 
ENDED  JUNE  30, 1892. 


Dftte. 


Katerial. 


For  whom  taBted. 


Kftme. 


City. 


SUte. 


1801. 
July    2 

8 
11 
18 
17 
24 


27 

Aqs.   8 

4 

11 
12 

18 

14 
18 
24 
25 

Sqpt.    1 


22 
23 

29 

Oct.     8 

14 


Not. 


Deo.     1 

7 

6 

0 
11 
12 

19 

81 


Riveted  Jointi. 

Syebar 

Stoelplatee 

Copper  wire... 

Wrought  iron 

Chain 

SUy  bolt  iron 

Cast  iron \ 

Steel  raiU 

Bricks  

Granite 

Cement 

Steel  plates 

Terracotta 

Brick 

Stay  bolt  iron 

Bricks 

...do 


Terracotta 

Paving  blocks 

Steel  plates 

...doT 

Bricks  and  stone . 
Insulators,  eto 

A|f)|fn<Tinni  bronSO 

Cast  iron 

Brass  rod 

Wrought  iron  .... 

Steel  plates 

Fireprooflng 

Steel  plates 

Shackle 

Insulators 

Steel  plate 

Fireprooflng 

Kail  and  railjoint. 
Wrouchtiron  and 

steef  plates. 

Steel  plat€s 

Wrought  iron 

plates. 

Steel  plates 

— do 

...do 


Camden  Iron  Works 

Keystone  Bridge  Co 

Edwd.  KendallA:  Sons 

U.  S.  Cold  Wire  Rolling  Co 

Houghton  Sl  Richards 

Thos.  Morton 

Rhode  Island  Locomotive  Works  . . 

WoodburyMeiTiU \ 

Patten  ik  Woodbury i 

P.  H.  Dudley 

F.  ChilUngworth 

Alex.  McDonald  Jit  Son 

Atlas  Cement  Co 

Wm.  Allen  &:Sons 

Peabody  Jit  Stearns 

J.  L.  Sroithmeyer 

Rhode  Island  I^ocomotive  Works  .  ■ 

Granite  Stote  Brick  Co 

Philadelphia  it  Boston  Face  Brick 
Co. 

Peter  Condon 

H.  Gore  JtCo 

Sdwd.  Kendall  &  Sons 

do 

F.  Chillingworth 

The  Gonla  and  Watson  Co 

The  Aluminum  Brass  and  Bronze  Co. 

Chatham  Furnace  Co 

Union  Metallic  Cartridge  Co 

B.  M.Jones  &  Co 

Wm.  Allen  &  Sons 

W.  M.  Kasson 

Edwd.  Kendall  &.  Sous 

James  B.Mills 

The  Gould  and  Watson  Co 

Edwd.  Kendall  &  Sons 

W.M.  Kasson 

Kickerson  Fish  Plate  Co 

Cunningham  Iron  Works  Co 


Edwd.  Kendall  Ml  Sons 

Cunningham  Iron  Works  Co  . 


Wrought  ironand 
side  rod. 

Steel  plate 

Steel  plates 

Pine  wood 

Columns 

Steel  pUtes 

Wrought  iron  bars 

Bricks  

Steel  plates 

Brass  and  bronxe . 

Chain  cable 

Hardened  steel ... 
Wrought  iron  .... 

Steel  plates 

Brick  

Chains 

Granite  

Steel  plates  


Edwd.  Kendall  Jk  Sons 

do 

Hartford  Steam  Boiler  Inspection 

and  Insuruice  Co. 
Houghton  k.  Richards 


...do 

Sheet  copper 

Yellow  metal  

Cast  copper 

Belting  

Wrought  iron 

plates. 
Composition  metal 

Belting , 

Steel  plates 


Edwd.  Kendall  &  Sons 

Wm.  AUen  ^k  Sons 

A.  Gottlieb  &  Co 

Jones  &  Laughlin,  limited 

Edwd.  Kendall  J^  Sons 

B.W.8eiTeU 

J.H.  Warden 

Edwd.  Kendall  &  Sons 

American  Tool  and  Machine  Co  — 
Riehl^  Bros.  Testing  Machine  Co. . . 

Ferraoute  Machine  Co 

Eastern  Forge  Co 

Wm.  Allen  Jlcr  Sons 

National  Brick  and  Tile  Co 

Fitchbnrg  R.  R.  Co 

Cross  G.  Smith 

Rogers   Locomotive  and  Machine 
Works. 

Edwd.  Kendall  d&  Sons 

Chss.  R.  Fletcher 

Revere  Copper  Co 

Herbert  Howell 

Main  Belting  Co 

Erskine  Ramsey 


Bath  Iron  Works . . , 
Main  Belting  Co.... 
Wm.  Allen  &  Sons  . 


Camden 

Pittsburg 

Cambridgcport . 

Chicago 

Boston 

New  York 

Providence 

Boston 


Now  Tork . . . 
New  Haven.. 
Cambridge... 
N«^w  York . . . 
Worcester  — 

BoHton 

Fort  Monroe. 
Providenoe . . 

Boston 

...do 


New  York 

Boston 

Cambridgeport . 

...do 

NewQaven 

Boston 

Bridgeport 

Chatham 

BridgA^port 

Boston — 

Worcester 

Boston 

Caniliridgeport . 

Rockland 

Boston 

Cambridgeport . 

Boston 

...do    

...do 


Cambridgeport . 
Boston 


Cambridgeport . 

...do 

Boston 


.do. 


Cambridgeport . 

Worcester 

Chicago 

— do 

Cambridgeport . 

NewYork 

Chicago 

Cambridgeport . 

Ronton 

Philadelphia.... 

Bridgelon 

Ronton 

Worcester  

Bradford 

Boston 

...do 

Peterson 


Cambridgeport . 

Boston 

...do 

...do 

...do 

Pratt  Miues 


Bath  

Boston 

Worcester . 


N.J. 

Pa. 

Mass. 

111. 

Mass. 

N.Y. 

R.L 


N.Y. 

Conn. 

Mass. 

N.Y. 

Mass. 

Mssa. 

Va. 

R.L 

Mass. 

Mass. 

N.Y. 

Mass. 
Msss. 
Mass. 
Conn. 
Mass. 
Conn. 
N.Y. 
Conn. 


Me. 

Mass. 

Msss. 

Msss. 

Mass. 


Mass. 
Mass. 


Mass. 
Mass. 


Mass. 
Mass. 

111. 

111. 

Mass. 

N.Y. 

HI. 

Mass. 

Mass. 

Pa. 

N.J. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

N.J. 

Mass. 
Mass. 


Mass. 


Me. 
Mass. 

Mass. 
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Dat5. 


Haterija. 


For  whom  located. 


Kame. 


Citj'. 


State. 


1892. 
Jan.     4 


Fab.    4 
6 


27 


Mar.  1 
8 

4 


81 

Apr.  4 

6 


15 


Steel  castings 

Aluniiuum  alloys. 

Bricks 

Brick,  stone,  and 

piers. 

Terracotta 

Fine    wood     col- 

nmns. 

Steel  plates 

Steel  bars 

Yellow  metal 

Paving  bricks  . . . . 

Steel  bar 

Tellow  metal 

Steel  plate 

Steel  plates 

....do  ............. 


Angle  iron 

Cast  iron 

Stayboltiron 

Wrought  iron 
rods  and  nuts. 

Steel  plates 

Terra  ootta 


Gast  iron  . 


Paving  bricks .... 

Carriage  axle 

Bailroad  axles  — 
Ballway  chairs... 

Biveted  Joints  and 
steel  plate. 

Steel  plate 

Cast  iron  colamn  . 

Wire  rope 

Iron  ana  steel 

Steel  plate 

Sewer  covers 

Cast  iron 

Bricks 


...do 

Spirally  welded 

tnbo. 
Bricks 


Wrought  iron  bars 

...do   

Iron  plates  .... 


Steel  plates 

Wrought  iron  col- 
umns. 

Paving  brick 

Steel  and  iron  bars 

Steel  plates 

— do 

Angle  iron 

Steel  plates 

...do: 

Bods  with  cap 
nuts. 

Wrought  iron  bars 

Spirally  welded 

Fireproof  granite. 

Bricks 

Steel  bars 

Wrought  iron  and 
steel  bars. 

Steel  plates 

...do. 

Artificial  stone . . . 

Pole  insulator 

Chain 


W.W.Whitoomb 

Prof.  J.  W.  Richards 

Eastern  Hydraulic  Press  Brick  Co. 
Wm.  Sooy  Smith 


Coming  Clay  Works 

Pepperell  Manufacturing  Co. 


Wm.  Allen  &  Sons 

Washburn  Car  Wheel  Co 

Severe  Copper  Co 

Muscatine  Terra  Cotta  Lumber  Co. 

Washburn  Car  Wheel  Co 

Bevere  Copper  Co 

Edwd.  Kendall  dc  Sons 

Whlttier  Machine  Co 

H^oke  Steam   Boiler   and   Iron 
Works. 

Boston  Bridge  Works 

Wm.  Allen  &Sous 

Bhode  Island  Locomotive  Works  . . . 

Houghton  &,  Bichards 

H.srBobinson  


B.D.Leavltt 

Ifew    York    Architectural    Terra 

Cotta  Co. 
Potter  Machine  Works 


H.  Gore&Co 

B.  M.  Jones  &  Co 

N.Y-N.H.  &  Hartford  B.B.  Co.... 

Bnmnam  &  Duggan  Kailway  Ap- 
pliance Co. 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

Edwd.  Kindall  &  Sous 

LaconiaCo 

C.U.Cottine 

Lehigh  ValteyR.R.C« 

Bdwd.  Kendall  &  Sons 

City  of  Boston 

Gofding&Co 

New  York  Architectural  Terra 
Cotta  Co. 

E.D.Leavltt 

Spiral  Weld  Tube  Co 


New   York    Architectural    Terra 
Cotta  Co. 

Edwd.  Kendall  A.  Sons 

Kinsley  Iron  and  Machine  Co 

Pettee  Machine  Works 


E.  D.  Leavitt . 
A.J.Gu8tin.. 


Shawmut  Clay  Manofacturing  Co . 

Kinsley  Iron  and  MaohiDO  Co 

ED.  Leavitt 

do 

Boston  Bridge  Works 

William  Allen  Sc  Sons 

Carnegie,  Phipps  &  Co.,  Limited . . 
H.  S.  Bobinson 


Houghton  &  Bichards. 
Spiral  Weld  Tube  Co... 


William  F.  Stedman . . . . 
J.C.Hubinger&Co.... 

E.D.  Leavitt 

Edwd.  Kendall  Sl  Sons  . 


Cunningham  Iron  Works  Co 

Carnegie,  Phipps  &  Co.,  Limited. 

Carhart  &.  Blanchard 

Bevere  Rubber  Co 

Memphis  Artesian  Water  Co 


Boston 

Bethlehem 
Winslow  .. 
Chicago  ... 

St.  Paul  ... 
Biddeford  . 


Worcester 

...do 

Boston 

Muscatine 

Worcester 

Boston  

Cambridgeport . 

Boston 

Holyoke 

Boston 

Wonrester 

Providence 

Boston 

...do 


Cambridgeport . 
New  York 


Newton   Upper 
Falls. 

Boston 

...do 

New  Haven 

Boston 


Hartford. 


Cambridgeport . . 

Biddeford 

Boston 

South  Bethlehem 
Cambridgeport . . 

Boston 

...do 

New  York 


Cambridgeport . 
East  Orange 


New  York. 


Cambridgeport... 

Canton 

Newton    Upper 

Falls. 
Cambridgeport... 
South  Boston 


Bidgway 

Canton 

Cambridgeport . 

do 

Boston 

Worcester 

Pittaburj 
East  Bosi 


Boston 

East  Orange . 


ston . 


South  Boston . . . 

Keokuk 

Cambridgeport . 
do 


Boston 

Pittsburg.. 
New  York . 

Boston 

Memphis . . 


Mass. 
Pa. 
N.J. 
111. 

Minn. 
Me. 

Mass. 
Mass. 
Mass. 
Iowa. 
Mass. 
Mass. 
Mass. 
Mass. 


Mass. 

Mass. 

B.L 

Mass. 

Mass. 

Mass. 
N.Y. 


Mass. 
Mass. 
Conn. 
Mass. 

Conn. 

Mass. 

Me. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

N.Y. 


N.J. 
N.Y. 


Mass. 
Mass. 


Maas. 
Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 
N.J. 

Mass. 


Mass. 

Pa. 

N.Y. 

Mass. 

Tenn. 
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Kfttoriia. 


For  whom  tested. 


Nane. 


City. 


1893. 
Apr.  as 

26 
VLnj  9 

M 


12 
27 
28 
81 
Jnnel 


SlMlplJltM.... 

...do    ~....... 

Artifldjaitone... 

Chain 

BrMS  tube 

Steel  platM.... 


Bnbber  belting . . 

InaoUtora 

Steel  ndla 

Blveted  Jointa, 

ateel  plates, 

bronse. 

Steel  raUa 

Brieka 

Chain  swirel 

Steel  platoa 

Wire  rope 

Wrought  iron  bare 
WireJoinU.... 

Stayimlt 

Cement 

Cardelothlng.. 


Bdwd.  KendaU  A  Sona 

KB.LesTitt 

Carhart  &  Blanchard 

J.B.CarrikCo 

American  Tabe  Worka 

]i.D.Leayitt 

Bevere  Bubber  Co 

J.H.Lane  &Co 

Berere  Rubber  Co 

P.  H.  Dudley 

Hartford  Steam  Boiler  Inspection 
and  Inaoranoe  Co. 


F.H.I>adl^ 

New  England  Steam  Brick  Co. 

Bradlee  &Co 

Boston  Bridge  Works , 

KG.  Aikman 

Houghton  &  Bichards 

American  Bell  Telephone  Co  . . 

George  H.Lloyd 

Lehigh  Valley  R.  R.  Co 

Mechanical  Fabric  Co 


Cambridgeport . 

do 

New  York 

Troy 

lioston 

(Cambridgeport . 

Boston 

...do 

...do 

New  York 

Hartford 


Haan. 
N.Y. 
N.Y. 


New  York.... 
Barrington  . . . 
Philadelphia.. 

Boston 

New  York.... 
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Fftce. 

Alternate  and  repeated  straining  of  steel,  Wtonght  iron,  and  oast-iron  bars..  409 
Cast  iron : 

Marksie 441) 

MIr-BIl4 443 

Bunr-M,,-, 4t7 

UB^ 460 

OOB, 453 

11  M6 453 

BII-4 453 

11  B  6 454 

Sand  casting 465 

Chemical  composition. 411 

Cold-rolled  iron  A 435 

Internal  strains 437 

Cold-rolled  iron  B 438 

Steel  bars: 

Marks  S  B  r-Li  M 411 

SBt-LsM'Ni 415-419 

N,M-B 423-427 

Railway  axle 430 

Wrought  iron 432 

Analyses,  chemical: 

Alternate  straining  bars 411 

Cast-iron  mortar  ladies 302 

Cast  (gnn)  iron 647 

Cold-rolled  iron  shaft 494 

Driving-wheel  tires 475 

Miscel&neous  iron  and  steel 615 

Natural  stones 610 

Pressure-gauge  steel 37 1 ,  874, 377 

Eifle-barrel  steel 354,356,358,361,363,365 

Steel,  gun  metal  8-inch  and  12-inch  rifles 56,113 

Steel,  gun  carriage,  3.2-inch 341 

Axles,  railway.    (See  Railroad  material.) 

Bottom  eastings  for  iron  buoys .'. 595 

Bronze— 

From  New  York  navy-yard 332 

From  Watertown  Arsenal 331 

Cast  iron: 

Bottom  castings  for  iron  buoys 595 

Chilled 461 

Pig  iron 460 

Watertown  Arsenal 459 

Chain  cable,  shackles,  and  swivels 687 

Cable 589 

Stretch  under  stress 691 

Iron V 692 

Shackles 693 

Swivels 593 

Cold-roUed-iron  shaft 494 

Chemical  composition '. 494 

Tension  tests 494 

After  annealing  at  different  temperatures 497-512 

Tabulation 513 

619 
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620  moEX. 

Cordage:  l^*- 

Hemp,  Russia 612 

Manila 612 

Driving-wheel  tires.    (See  Railroad  material.) 

Endurance  of  rotating  shafts 521 

Remarks : 523 

Cast  (gun)  iron  No.  4 547 

Cold-rolled  iron : 

No.  1 534-538 

2 539-641 

3 541-^543 

4 544-545 

Steel  bars : 

No.  15 627 

20 529 

S.8 : 531 

Wrought  iron  No.  1 546 

Summarized  tabulation 548 

Tension  specimens  from  endurance  shafts 549 

Annular  specimens  from  shai'ts  not  ruptured 559 

Cold-rolled  iron 569-^83 

Steel 561-668 

Tabulation 585 

Solid  specimens  from  ruptured  shafts : 

Cast  iron 556-658 

Cold-rolled  iron 554-556 

Steel , 551-554 

Tabulation 584 

Granite.     (See  Stones,  natural.) 
Oun  specimens : 

3.2-inch  B.L.  steel  field  guns 11 

Jacket : 

No.  108 18 

No.  110 19 

No.  Ill 20 

No.  113 21 

No.  114 22 

Tube: 

No.  115 13 

No.  116 14 

No.  117 15 

No.  120 16 

No.  122 17 

Tabulation 22 

3.6-inch  B.L.steel  field  guns 23 

Jacket: 

No.  9 30 

No.  12 31 

No.  14 32 

No.  17 33 

No.  19 34 

Tube: 

No.l ^ 

No.  2 26 

No.  3 27 

No.  13 28 

No.  14 29 

Tabulation 34 

3.6-iuch  steel  B.L.  field  mortars 35 

Body : 

No.  3 87 

No.  6 38 

No.  16 39 

5-inch  B.L.steel  siege  rifles 41 

Jacket  No.  10 44 

TubeNo.  10 43 

8-inrh  steel  B.L. rifles 45 

Jacket : 

Chemical  composiliou 66 

No.  9 51 

No.  21 53 
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Oan  speciroenB — Continned. 

8-uich  steel  B.  L.  rifles — Continued. 

Jacket:  Tagt. 

No.  22 54 

No.  23 55 

Tabe: 

No.  10 47 

No.  22 48 

No.23 49 

No.24 50 

Specific  gravity  and  hardness , 56 

Tabnlations 56 

lO-ineh  steel  B.  L.  rifles 57 

Jacket : 

No.3 74 

4 77 

6 80 

6 81 

9 83 

12 85 

13 87 

Tabe: 

No.4 59 

5 62 

6 63 

7 64 

8 67 

10 68 

16 70 

16 72 

Specific  grayity  and  hardness 89 

Tabulations 89 

10-inch  wire-wrapped  B.L.rifle  (Crozier) 91 

Jacket  No.  1 93 

10-inch  wire-wrapped  Woodbridge  B.  L.  rifle — 

Hydrostatic  test  inner  stave  ring 387 

12-inoh  steel  B.L.rifles 101 

Chemical  oompositioii 113 

Jacket: 

No.  8 109 

4 110 

Tube: 

No.  2 103 

8 104 

5 105 

7 107 

Specific  gravity  and  hardness 1 13 

Tabulations 113 

12-inch  B.  L.  rifled  mortars 115 

Cast-iron  bodies: 

No.  2  (second  casting) 117 

4 122 

5 127 

6 132 

7 137 

8 142 

9 147 

10 152 

10  (second  casting) 157 

10  (fourth  casting) 162 

11 167 

12  (third  casting) 172 

12  (fourth  casting) 177 

18 182 

18  (second  casting) 187 

14 195 

14  (second  casting) 200 

15 205 

15  (second  castinir) 210 

16. :; 215 
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Guu  specimenB — Continued. 

12-inch  B.  L.  rifled  mortars — Continued. 

CaBt-iron  bodies — Con  tinned.  r^c^ 

16  (second  casting) t.'h 

17 21.-) 

18 X'Ai 

19 2:r» 

20 240 

20  (second  casting) i47t 

21 :>.'o 

21  (second  casting) 257 

22 2t;2 

22  (second  casting) 2G7 

23 272 

23  (second  casting) 277 

No.  24 2S2 

25 2S7 

26 2?»2 

27 217 

Chemical  composition r>02 

Diagrams  of  tests 31!) 

Tabnlations 301-318 

Steel  hoops — 

Specific  gravity  and  hardness 3il 

Hardened  and  tempered  steel 31^5 

Remarks 307 

Bars- 
Tempering  treatment  and  tension  tests 408 

Plate- 
Tempering  treatment  and  transverse  tests 399 

Bessemer 309-102 

Details 405 

Openhearth 402  4i54 

Spring  steel 404 

Initial  strains — 

12-inch  jacket 3H3,384 

12-inoh  tube 3»J,.382 

Cold-rolled  iron 4^f7 

Steel  rings 385 

Limestone.    (See  Stones^  natural). 
Marble.    (See  Stones,  natural). 

Pig  irons 4(50 

Pressure-gauge  steel 369 

Private  tests 616 

Railroad  material 

Axle,  fractured  journal 467 

Axle,  steel,  alternate  strains 430 

Axle,  wrought  iron 469 

Hammered  specimens 471 

Dri V i ng- wheel  tires 473 

Chemical  composition 475 

Dimensions 475 

Tabulation 485 

Steel  rails 485 

Chemical  composition  of  heads 487 

Tension  tests 490,493 

Transverse  tests 488,491 

Bifle-barrel  steel,  30  and  45  caliber 345 

Tabulation 368 

Rope,  manilla  and  hemp.    (See  Cordage.) 

Rope,  wire 599 

Rubber  buffers 613 

Sandstone.     (See  Stones,  natural.) 

Shackles,  chain 598 

Slate,  Monson.    (See  Stones,  natural.) 
Steel  bars: 

Bail  for  10-inoh  B.  L.  rifle 8U 

From  Springfield  Armory 463 

Hardened  and  tempered i 408 
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steel  ban— Contintied.  P»ffe- 

Pressure  gauges 369 

Rifle  barrelB,  30  and  45  caliber 345 

8-inch  B.  L.  rifle,  barbette  c uniage : 336 

12-inch  mortar-carriage  piston  rod 342 

Steel  bar,  1-inch  diameter: 

Annular  speci  men 525 

Solid  specimen 526 

Steel  plates: 

Hardened  and  tempered 395 

Tempering  treatment  and  transverse  testa 2^ 

8.2-iAch  field-gun  carriages 339 

Chemical  composition 341 

8-inch  B. L. rifle  barbette  carriage  ;...  338 

Steel  rails.    (See  Railroad  material. ) 

Stones,  natural 605 

Compression  tests,  cold  and  hot 

Oranite: 

Cape  Ann 607 

Quincy 607 

Limestone  from  Kelly  Island 609 

Marble,  Vermont 608 

Sandstone,  Ohio 608 

Slate,  Monson 608 

Chemioal  composition 610 

Transmission  of  heat 611 

Swivels,  chain 593 

Temperature  tests,  steel  bars  (second  series) 515 

Tension  tests 517 

Transmission  of  heat: 

Natural  stones 611 

Spruce  wood 611 

Wire  rope •  599 

Wire,  nickel  steel 603 

Wire,  square  steel 323 

Wrought  iron,  cold-rolled  shaft: 

Chemioal  composition 494 

Tension  tests: 

After  annealing  at  different  temperatures 495-512 

Tabulation 613 
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